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SAMUEL TAYLOR DARLING 
1872-1925 
The death of Dr. Samuel Taylor Darling in a motor accident on 
May 20, 1925, near Beirut, Syria, has taken from us one of America's 
most distinguished parasitologists. At the time of his death Dr. Darling 
was serving as a member of the Health Section of the League of Nations 
and had joined a commission to study malaria conditions in Syria, 
Palestine, and Sicily. Dr. Darling was born in Harrison, New Jersey, 
of English parentage. In 1903 he secured his medical degree at the 
College of Physicians and Surgeons in Baltimore. After two years as 
pathologist in the Baltimore City Hospital he was appointed intern and 
physician in the Ancon Hospital in the Panama Canal Zone and in 1906 
became chief of the laboratories of the Isthmian Canal Commission. 
Dr. Darling considered himself a pathologist, but his interests were 
very broad and his published investigations are largely in the field of 
parasitology. It is impossible to call him a protozoologist, a helmintholo- 
gist or a medical entomologist because his researches lay in all three of 
these fields. He may best be designated a medical parasitologist, 
although during the last few years of his life his attention was directed 
almost entirely toward the study of malaria, a subject on which he was 
recognized as one of the foremost international authorities. 
Dr. Darling's scientific life may be divided into four periods: 
(1) Panama (1905-1915), (2) Malaya, Java and Fiji (1915-1917), 
(3) Brazil (1917-1920), (4) Leesburg, Georgia (1922-1925). During 
each period he developed and maintained a commanding position in his 
subject. He was not only an original investigator of great ability but 
was the center of every group with which he was associated, directing 
and encouraging the efforts of everyone working with him. His original 
published papers number over 70. Of these 58 are devoted to animal 
parasites and the rest to bacteria and health problems. His papers may 
be classified roughly as follows: (1) Oriental sore in Panama, 
4 papers, (2) Histoplasmosis, 2 papers, (3) Murrina, a trypanosome dis- 
ease in Panama, 4 papers, (4) Endamoebae of Panama, 6 papers, (5) 
Sarcosporidiosis in Panama, 4 papers, (6) Malaria, 13 papers, (7) Hook- 
worm disease, 10 papers, (8) and one or two papers each on parasitic 
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worms, Endotrypanum, anthrax, relapsing fever, Linguatula, Haemo- 
proteus, beri-beri and scurvy, anaphylaxis, typhoid, arteritis syphilitica 
obliterans, bismuth salts, vital statistics, Strongyloides, rabies, filariasis, 
bacillary dysentery, tropical anemia, verruca peruana, tuberculosis, and 
plague. 
Darling's first publications from Panama were on histoplasmosis, a 
disease resembling kala-azar, which he thought was due to a protozoon 
but which later proved to be a fungus. He gave very carefully worked 
out accounts of both the causative organism and the pathological changes 
due to its presence. 
Darling was the first to observe leishmaniosis in Central America. 
His reports include studies of its epidemiology, localization, etiology, 
histopathology, symptomatology, mode of infection, diagnosis, treatment 
and prophylaxis and zoological status of the organism. 
A new trypanosome disease of horses and mules was also discovered 
by Darling in Panama, a disease now known as Murrina, caused 
by Trypanosoma hippicunt. All phases of this disease were canvassed. 
The pathological anatomy of both naturally and experimentally infected 
animals was described in detail. He found that these trypanosomes were 
able to penetrate mucous membranes; studied their virulence in guinea- 
pigs; discussed the method of infection; and suggested methods of con- 
trolling outbreaks. 
During the early years in Panama, amoebic dysentery was an impor- 
tant disease. Darling recognized the necessity of distinguishing the 
various species of entozoic amoebae from man and his published investi- 
gations were of considerable value in breaking down the distinction 
between Endamoeba histolytica and E. tetragena. 
Two of the seven authentic cases of sarcosporidiosis in man were dis- 
covered by Darling. These two cases are especially valuable since there 
is no question regarding the character of the lesions found-they were 
due to the presence of Sarcocystis. To account for the presence of this 
peculiar muscle parasite in man Darling proposed the "blind alley" 
theory; that is, that the parasite of some lower animal had accidentally 
become located in a human being in which it is not a natural parasite. 
Here it has run into a blind alley since there is no way for it to escape 
and bring about the infection of new hosts. This theory proposed by 
Darling is now generally accepted. 
Darling's published papers do not give an adequate idea of the vast 
amount of work he carried out on malaria. Perhaps his most noteworthy 
publications in this field are those on the comparative infectivity of 
various species of mosquitoes; those in which he shows that at least 
12 gametocytes per c.mm. of blood must be present in order that a 
mosquito may become infected; and those on the diagnosis of malaria 
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by the examination of spleens. He developed a method of ascertaining 
the splenic index and the mosquito focus in a locality by examining the 
spleen of school children. 
In the field of helminthology Darling's chief contributions are on the 
diagnosis and mass treatment of hookworm disease and on the geo- 
graphical and ethnological distribution of hookworms. He believed the 
average number of hookworms harbored by a sample of the population 
to be the most reliable index of infection in a community, or, in other 
words, that diagnosis by vermicide is more accurate than by microscopic 
examination for ova. Regarding treatment Darling maintained that 
wherever practicable the mass treatment of entire communities should be 
carried out on the basis of previous sampling by the vermicide method. 
In his papers on the geographical and ethnological distribution of hook- 
worms, Darling calls attention to the bearing the present geographical 
distribution of hookworms has upon the ethnic origin of their hosts. 
This brief outline of Darling's principal investigations will give some 
indication of the value of his contributions to parasitology. He was a 
most industrious and inspiring investigator and was able to accomplish 
in his scientific career of 20 years more valuable work than most scien- 
tists produce in twice that length of time. The effect of his personality 
on others must also be taken into account in estimating his contributions 
to parasitology, since he aided and inspired many others to do original 
work in this field. What his associates thought of him may well be 
judged from sketches published in the Bulletin of the International 
Health Board of July, 1925. 
R. W. HEGNER, 
School of Hygiene and Public Health Johns Hopkins University 
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MORPHOLOGICAL STUDIES ON TRICHOMONAS * 
MISAO TANABE 
Trichomonad flagellates form one of the largest groups among the 
intestinal protozoa and, at the same time, an obscure one in regard to 
classification and relation to host both in man and lower animals. The 
present studies have been undertaken to extend our information con- 
cerning the comparative morphology of these flagellates. In the course 
of the work the descriptions of a number of species have been verified 
in some instances and corrected or amplified in others. New species 
have been described from the rabbit, kangaroo, screech owls, grouse, and 
beetle (Passalus). 
Most of the work was carried out in the Department of Medical 
Zoology, of the School of Hygiene and Public Health, at the Johns 
Hopkins University. A portion of it was done at the Division of 
Zoology, Bureau of Animal Industry, Washington, D. C., and the 
remainder in the Department of Comparative Pathology, Harvard 
Medical School, Boston, Mass. To each of these departments I am 
indebted for facilities and animals with which to work. I wish to 
thank especially Dr. R. W. Hegner, of the School of Hygiene, Dr. L. R. 
Cleveland, Dr. E. E. Tyzzer, and Dr. W. C. Boeck, of the Harvard 
Medical School, and Dr. B. Ransom, and Dr. M. C. Hall, of the Bureau 
of Animal Industry, for their kind help and assistance. 
The material upon which the present study is based was obtained 
from the cecal contents and intestinal scrapings of animals immediately 
after they were killed. The specimens were examined in the living 
state and in stained preparations. Smears were ordinarily fixed in 
Schaudinn's fluid, though for special purposes 1% chromic acid and a 
weak Flemming's solution without acetic acid, diluted two or three 
times, were occasionally employed. Preparations fixed in these solutions 
were stained with Heidenhain's hematoxylin, but when necessary 
Giemsa's stain was frequently used for staining dry fixed smears. The 
measurements have been taken of the anterior tip of the body to the 
posterior end of the axostyle of the organisms fixed in Schaudinn's 
fluid, selecting only those in which the axostyle was approximately 
straight. 
* From the Department of Medical Zoology, School of Hygiene and Public 
Health, Johns Hopkins University, Baltimore, Md. This is a progress report 
on the study of intestinal flagellates and is one of a series of studies commenced 
in this department some five years ago in which Boeck, Holmes, Becker, Hegner, 
Cleveland and Andrews have taken part and published results. 
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NOMENCLATURE 
The genus Trichomonas was established by Donne in 1837 with 
vaginalis as the type species. He did not accurately determine the num- 
ber of flagella, but Kiinstler in 1884 stated that there are four, and 
Lynch in 1915 also gives this number as present both in specimens from 
vaginal mucus and from culture. From these facts, Kofoid (1920) is 
of the opinion that the genus Tetratrichomonas established by Parisi 
in 1910 as a subgenus of Trichomonas for a species having four 
anterior flagella, Tetratrichomonas provazeki, from the salamander, is 
a synonym of Trichomonas. Kofoid proposed to reserve Trichomonas 
for species with four anterior flagella and to establish a new generic 
name for those species of Trichomonas sensu latu which have only three 
anterior flagella. He designates the well known Trichomonas augusta 
Alexeieff as the type species of Tritrichomonas. Later on, Reuling 
(1921) studied the Trichomonas from the vagina and stated that there 
are four anterior flagella, and Hegner (1925a) observed the same 
number for this organism. In as much as these investigators confirmed 
the observations of former writers as to the flagella number of the type 
species of Trichomonas, the nomenclature proposed by Kofoid is 
provisionally adopted in the following descriptions. 
Pentatrichomonas ardin-delteili Derrieu and Raynaud.-The morpho- 
logic work of Kofoid and Swezy (1923) has been confirmed in almost 
every particular by observations made in this laboratory on a case 
described by Hegner (1925b) which differed from former accounts of 
Pentatrichomonas in that the presence of the organism could not be 
associated with any intestinal disturbance. Kofoid and Swezy note the 
length of Pentatrichonmonas ardin-delteili to be from 9 to 201/, averaging 
14.6/,. The measurements of the strain at the School of Hygiene were 
8 to 15/u in length, averaging 1/u. 
The rhizoplast connecting the two blepharoplasts, as described by 
Kofoid and Swezy was observed, but the nuclear rhizoplast from the 
primary blepharoplast to the centrosome on the nuclear membrane was 
not seen. None of the specimens examined contained red blood cor- 
puscles. Figures 1 and 2 show two stages of division previous to those 
published by Kofoid and Swezy. In the first, a slender, new chromatic 
basal rod is appearing, and the chromatin material is beginning to 
consolidate. The other figure shows a more advanced stage with the 
nuclei separating, the chromosomes being not yet resolved. It has been 
cultivated in serum-saline-citrate devised by Cleveland (1925). The 
addition of the egg white, as noted by Andrews (1926) is not neces- 
sary. It serves the useful purpose, however, of reducing the bacterial 
overgrowth, thus facilitating the maintenance of the flagellates. 
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Tritrichomonas sp. from man (?).-This flagellate was discovered 
by Dr. L. R. Cleveland in a stool which had been diluted with tapwater 
and left to stand at room temperature. From three to four weeks later 
this organism was present in considerable numbers together with free- 
living protozoa. Practically every attempt to repeat the above pro- 
cedure was successful. If the fresh stool was divided into two parts, 
one of which was sterilized, the organisms could be found in a dilution 
made from the unsterilized portion, but not in the dilution made from 
the sterilized feces. Many examinations of fresh stools were made, but 
Trichomonas was never encountered. Although the organism was easily 
cultured in the serum-saline-citrate medium at 36 C. when it appeared in 
the fecal dilution-i. e., from three to four weeks after the specimen had 
been passed-tubes of the medium inoculated with fresh samples or 
with portions of the fecal dilutions a week old remained negative. The 
relation of this flagellate to man is not understood. It has been sug- 
gested that it is a Trichomonas of the mouth discharged through the 
intestine, that it is an intestinal inhabitant passed in a resistant stage 
which appeared in the dilution jar after a period of three or four weeks, 
or that it is a coprozoic organism. A forthcoming paper by Dr. Cleve- 
land deals with the nature of this relationship more fully. The follow- 
ing is a description of the organism. 
The organism, as stated above, has never been discovered in smear 
slides made from the feces so the size of the organism has been measured 
in specimens from culture. The active form is pear-shaped and mea- 
sured 10 to 19/ in length, averaging 16,. The body length not including 
the projecting axostyle, is from 6 to 1 , (Figs. 3-5). The blepharoplast 
gives rise to three anterior flagella which are uniform in every respect 
and slightly longer than the body. The relatively thick posterior 
flagellum arises from the blepharoplast, runs backward along the edge 
of the undulating membrane, and ends as a free posterior flagellum 
which is more slender. The undulating membrane is well developed. 
The chromatic basal rod is very slight and usually appears in stained 
preparations as a feeble row of minute granules. The axostyle is stout 
and hyaline. It projects the length of the body and ends in a 
point. There are no posterior axostylar granules. The nucleus is 
ellipsoidal. It is surrounded by a thin nuclear membrane and contains a 
small karyosome and minute numerous scattered chromatin granules. 
Its length is nearly one third that of the body. The cytostome is fairly 
well developed. 
Pentatrichomonas felis Cunha et Muniz, from the cat.-The material 
on which this study was made was some slides made at the School of 
Hygiene in 1921 from the cecum of a cat. These observations largely 
confirm those of Brumpt (1925). Cunha and Muniz first described this 
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organism in 1922 and placed it in the genus Trichomonas, and Brumpt 
adopted their nomenclature in his article. According to his description, 
however, the anterior flagella are five in number, consequently this 
organism should be removed to the subgenus Pentatrichomonas, and 
named Pentatrichomonas felis Cunha et Muniz. From the material at 
hand it has not been possible to see whether the blepharoplast is divided 
or not. Brumpt states that it is not. However, as it is divided in 
Pentatrichomonas from man, rat, dog, and kangaroo, it seems very 
probable that it may be in the cat. In some organisms, a row of 
chromatin granules along the inner side of the chromatic basal rod, is 
observed (Fig. 6) but granules in the axostyle which Brumpt figured 
were not seen. The cytostome is present, but cannot always be clearly 
seen. Parabasal body and posterior axostylar granules are absent. 
Pentatrichomonas felis Cunha et Muniz from the dog.-Inasmuch 
as the recent description of this organism by Brumpt (1925) is so 
very meager, the following observations are included. Some structural 
differences have been recognized in the organisms found by Brumpt 
and myself but the present organism has been placed in the subgenus 
Pentatrichomonas and, for the present, considered to be the same species 
that is found in the cat. The active organism (Figs. 7-9) is pyriform, 
ranging from 8 to 14,u in length. With the exception of the blepharo- 
plast, the general organization is similar to that of the Pentatrichomonas 
from the cat. Brumpt stated that the blepharoplast is very large without 
mentioning its double structure and that there were four anterior 
flagella though in some organisms he found only two or three. In the 
present material organisms with two, three, or four anterior flagella 
have been seen, but from the examination of a large number of organ- 
isms it is evident that the blepharoplast is divided into a primary and 
a secondary blepharoplast and that the anterior flagella are five in 
number. The primary blepharoplast is the origin of a trailing flagellum 
and the chromatic basal rod while the secondary blepharoplast gives 
rise to four anterior flagella which are usually clustered. In this 
organism, chromatin granules are always arranged along the chromatic 
basal rod. This organism was easily cultivated in a serum-saline-citrate 
medium at 37 C. 
Trichomastix cuniculi n. sp. from the rabbit.-In Baltimore no 
trichomonad flagellates except Chilomastix sp. were encountered in 
rabbits, while in Boston, as well as in Washington, every rabbit examined 
was infected with Trichomastix. It was always found in the cecum of 
the animals. A number of protozoa have been described from the 
intestine of the rabbit, but there seems to be no literature of any tricho- 
monad flagellates up to the present time. Consequently, I shall propose 
for it the name, Trichomastix cuniculi n. sp. This organism is pyriform 
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and shows a marked variation in size, ranging from 5 to 14/, in length 
(Figs. 10-13). The nucleus is ellipsoidal, composed of a thin nuclear 
membrane and a big karyosome. It is situated at the anterior part of the 
body, slightly posterior to the blepharoplast. In most cases there are no 
chromatin granules around the nucleus such as are found in Trichomastix 
from the cockroach and Passalus sp., but in some instances there can be 
seen on the dorsal side of the body several chromatin granules arranged 
in a short row and appearing to originate in the blepharoplast (Figs. 12, 
13). The blepharoplast, consisting of several granules, gives rise to four 
flagella, three of which extend anteriorly, and are called the anterior 
flagella, while the other, slightly longer than the first three, is trailing, 
and is called the posterior flagellum. The axostyle is hyaline in appear- 
ance and probably originates in the blepharoplast. It ends in a point 
and projects from the posterior end of the body. There are no posterior 
axostylar granules. The cytostome is present. 
Pentatrichomonas macropi n. sp. from the kangaroo.-In examining 
the feces of a kangaroo, Trichomonas sp. was noticed, which on account 
of its scarcity was inoculated into a number of test tubes containing 
serum-saline-citrate medium and incubated at body temperature. Two or 
three days after inoculation, the organisms were found growing abun- 
dantly in every test tube. The following description is based entirely on 
the culture specimens. There are five anterior flagella so the organism 
should be placed in the subgenus Pentatrichomonas. This is probably the 
first time it has been found in the kangaroo. I propose to name it 
Pentatrichomonas macropi n. sp. 
The active form measures from 7 to 10j in length. It has the usual 
organization of Trichomonas, but has five anterior flagella. Four of 
them, uniform in every respect, originate in the secondary blepharoplast 
and are usually clustered together, while the other, arising from the 
primary blepharoplast together with the chromatic basal rod is longer 
than the others and lies apart from them (Figs. 14-17). The nucleus 
is situated slightly behind the blepharoplast, and is surrounded by a thin 
nuclear membrane containing a karyosome. 
Tritrichomonas eberthi Martin and Robertson (1911) from the 
fowl.-The situation with regard to the trichomonad flagellates of 
poultry has been well cleared up by Martin and Robertson. Their 
nomenclature has been adopted here, but certain differences in observa- 
tions warrant the following description. In Baltimore Tritrichomonas 
eberthi was the only species of flagellate found in an examination of 
more than twenty chickens, young and old. Whenever this organism was 
present, it was found together with Endamoeba gallinarum. 
As Martin and Robertson state, this organism was found only in the 
ceca of the fowl. The flagellate is pear-shaped but is very variable in 
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size, ranging from 7 to 15u/ in length (Figs. 18-20), but the usual size 
is from 9 to 11, . At the anterior tip of the body there is a blepharoplast 
consisting of several granules, four in number according to Martin and 
Robertson, in which the anterior flagella originate. The posterior flagel- 
lum also originates in the blepharoplast, runs backward, bordering the 
undulating membrane, and finally ends near the posterior end of the 
body as a free posterior flagellum. According to Martin and Robertson, 
there is only one posterior flagellum, and when they found organisms 
with two posterior flagella, they referred to them as representing some 
stage of the division process, while Kuczynski (1914) figured the 
organisms with two posterior flagella as the normal form (Figs. 18, 20). 
From the present study the author is inclined to support the latter view. 
In some chickens 80% and in others 50% of this form were found. 
The chromatic basal rod arises from the blepharoplast and runs 
backward, ending near the axostyle. It is thickest in the middle and 
tapers toward both end. In most organisms the chromatic basal rod 
stains homogeneously but in some cases it appears as an arrangement of 
very minute granules. Parallel to the chromatic basal rod, there is an 
outer row of chromatin granules which is clearly visible in the posterior 
half of the body. In a few cases the parabasal body was found; it is 
rod-like, staining dark in the material fixed in Schaudinn's fluid 
(Fig. 20). The axostyle, originating in the blepharoplast, projects 
beyond the posterior extremity of the body. The axostyle has chromatin 
granules within it, especially in its anterior half, but there are no 
posterior axostylar granules. Martin and Robertson observed the 
presence of chromatin blocks in this organism but their description as 
well as their figures of the blocks was very obscure. The nucleus is 
ellipsoidal. It is situated at the anterior part of the body, has a fairly 
thick nuclear membrane, a comparatively large karyosome, and numerous 
minute chromatin granules. 
The first evidence of the division process is the preparation for 
chromosome formation in the nucleus. The scattered chromatin granules 
begin to form big chromatin blocks, and finally five chromosomes are 
composed. At about the same time the blepharoplast begins to divide 
(Figs. 21-23). 
According to Martin and Robertson, when the blepharoplast sepa- 
rates into two, no trace of the paradesmose, a chromatin band joining 
the blepharoplast, is observed, and two of the old anterior flagella go to 
the moiety of the blepharoplast which gives rise to the new chromatin 
line and other free flagellum, while the old membrane flagellum, persists 
in its connection with the other half of the blepharoplast. The new free 
flagella, one in the case of the former individual and two in the case 
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of the latter, are probably formed by splitting from the edge of the 
membrane flagellum. The observations on material at hand, however, 
are not in accord with those just described. 
The paradesmose is distinctly observed when the blepharoplast 
divides and remains at later stages of the division processes (Fig. 24). 
Whether one or two anterior flagella go to the daughter blepharoplast 
has not been seen, but the new flagella, instead of splitting from the 
membrane flagellum seem to grow out from each of the separated 
blepharoplasts to restore the original number in each individual. The 
figures observed by Martin and Robertson as the splitting of the mem- 
brane flagellum are probably the normal active form with two posterior 
flagella. 
Martin and Robertson state that chromatin blocks at an early stage 
show a tendency to become arranged in a single line parallel to and 
apparently in connection with the axostyle. During the early stages, 
these chromatin blocks are inclined to become condensed into a number 
of masses; five seems to be the number in early stages, but in later stages 
they come to form double masses. It appears from the present material 
that the outer row of chromatin granules and the chromatin granules in 
the axostyle and also the axostyle itself seem to disappear during the 
division process and each new one grows out from the daughter 
blepharoplast in each individual. 
Associated with the commencement of the division process in the 
nucleus, the new chromatic basal rod grows out from the new daughter 
blepharoplast; slightly later the new posterior flagellum also arises from 
the blepharoplast (Figs. 22 and 23). When one of the daughter 
blepharoplasts moves, showing a marked paradesmose, to the other pole 
of the nucleus, the nucleus itself gradually begins to elongate and shows 
a spindle form (Fig. 25). At this stage, the chromosomes exhibit the 
equatorial plate which later divides, each half going to its respective 
pole of the spindle-shaped nucleus. The nucleus gradually elongates 
more and more as the division proceeds and finally splits in the middle. 
For a while, when the two daughter nuclei are growing, the five 
chromosomes are easily counted (Figs. 26 and 27), but later the nucleus 
becomes the original structure of the active individual. By this time, all 
organelles in each daughter flagellate are complete and the cytoplasm 
finally halves longitudinally (Fig. 27). No forms of multiple division 
were encountered. 
Martin and Robertson figured resting forms of this organism and 
doubtful dividing forms, perhaps early stages of conjugation. The 
former ones, in my opinion, were probably degenerated specimens, and 
the latter may possibly be regarded as some stages in the division 
process. 
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Trichomonas oti n. sp., from the screech owl.-This organism was 
found in the ceca of the screech owl, Otis asio asio, which was caught 
on Long Island, New York. On account of the scarcity of the flagellates 
no favorable organisms for morphological study were found in smears. 
The following description of the organism is, therefore, based almost 
entirely upon specimens cultivated in the serum-saline-citrate medium at 
body temperature. In as much as there are four anterior flagella, the 
organism should be placed in the genus Trichomonas, sensu strictiore, 
and since no. trichomonad flagellates have ever been reported the present 
organism will be tentatively named Trichomonas oti n. sp. The flagellate 
is pyriform and measures from 7 to 13/~ in length in several individuals 
found in smears from the cecal contents (Fig. 28). The cultivated 
organisms (Figs. 29, 30) are from 6 to 8/p long. 
The blepharoplast is situated at the anterior end of the body and 
gives rise to the anterior and posterior flagella, chromatic basal rod, 
undulating membrane, and axostyle. There are four anterior flagella, all 
uniform in appearance, and slightly longer than the body. The posterior 
flagellum, borders the undulating membrane, finally ending as a free 
flagellum. The nucleus is situated posterior to the blepharoplast and 
is ellipsoidal. It is surrounded by a thin nuclear membrane and contains 
a karyosome. The chromatic basal rod, stouter in the middle and taper- 
ing toward both ends, is well developed. No outer or inner row of 
chromatin granules is present. The axostyle is hyaline, contains no 
chromatin granules, and ends in a point and projects beyond the body. 
The parabasal body was not seen. 
Tritrichomonas bonasae n. sp. from the grouse.-This flagellate was 
found in the ceca of a number of grouse, Bonasa umbellus, examined 
in Boston. It should be placed in the subgenus Tritrichomonas as it 
has three anterior flagella. As no trichomonad flagellates have been 
described from the grouse, the present organism will be named 
Tritrichomonas bonasae n. sp. The actual form of the organism is 
pear-shaped, and is very small, ranging from 4.5 to 6/u (Figs. 31-33). 
In the blepharoplast situated at the anterior tip of the body originate 
the anterior and posterior flagella, undulating membrane, chromatic 
basal rod, and axostyle. There are three anterior flagella which are 
slightly shorter than the body. The nucleus is located slightly behind 
the blepharoplast. The chromatic basal rod is well developed, tapering 
gradually toward both ends. The axostyle is of hyaline appearance 
without any granules in it, ends in a point, and projects slightly beyond 
the body. No outer or inner row of chromatin granules is present. 
Division stages have not been observed. Trichomonas bonasae did not 
grow in serum-saline-citrate medium. 
Eutrichomastix serpentis Dobell from Dekay's snakes.-The thirteen 
snakes which were examined in Boston had been kept in the same cage 
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in the Department of Zoology of Harvard University, and were given 
to me through the kindness of Professor Barbour of that department. 
I wish to thank him for his courtesy. Dekay's snakes, Storeria dekayi 
(Holbrook), were all found infected only with Eutrichomastix, usually 
found in the upper part of the large intestine. The green snake, 
Hiopeltix vernalis (Harlan), and the Garter snake, Thamznophis sirtalis 
sirtalis (Linn), had no infections of any kind of protozoa. The active 
form of the Eutrichomastix found in these reptiles is pear-shaped, and 
measures from 5 to 9/, in length. At the anterior tip of the body, there 
is a blepharoplast which gives rise to four flagella; three of them are 
directed anteriorly and are about one and a half times the length of the 
body while the other one is still longer and is called the trailing 
flagellum (Figs. 34 and 35). Adjacent to the blepharoplast are the cyto- 
stome and the nucleus. The latter is surrounded by a thin nuclear 
membrane and contains several big chromatin masses which are some- 
times densely distributed. A karyosome may be present but its existence 
has not been actually proven in any specimen. The axostyle is stout and 
hyaline in appearance. It runs posteriorly, ends in a point, and projects 
beyond the posterior end of the body. In some instances there is seen 
in the dorsal side of the body a row of chromatin granules which cor- 
responds to the outer row of chromatin granules of the Tritrichomonas 
from the guinea-pig or rat. This row is rather poorly developed, appar- 
ently originating in the blepharoplast and rarely extending as far as the 
posterior pole of the nucleus (Figs. 35, 36). 
In the division of this organism the blepharoplast first divides into 
two portions, each of which retains two of the old flagella. The 
paradesmose is distinct between the two separated blepharoplasts 
(Figs. 37, 38). In an early stage in the division, there occur chromosome 
formations, as Kofoid and Swezy observe, each chromosome being 
dumbbell-shaped in the early stages. As the division process proceeds, 
the chromosomes are arranged so as to demonstrate the equatorial plate 
in the middle of the elongated nucleus. The plate then divides into two; 
each group of four chromosomes then travels to its respective pole of the 
nucleus (Figs. 37, 38). At this time, the nucleus elongates becoming 
dumbbell-shaped and finally separates into two daughter nuclei. As in 
the case of some species of Trichomonas, the paradesmose is seen 
(Fig. 39). The behavior of the axostyle during the division has not 
been definitely explained, but the old one probably dissolves, and the 
new ones come out from each daughter blepharoplast. New flagella 
also grow out from each daughter blepharoplast to complete the original 
number. When the organization of each of the two daughter organisms 
is completed, the protoplasm halves longitudinally. Kofoid and Swezy 
figured multiple division stages of Eutrichomastix serpentis, but I failed 
to find a case of that sort of division. 
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Tritrichomonas augusta Alexieff and Trichomonas prowazeki 
Alexieff from amphibia.-These organisms were found in salamanders, 
Desmogmathus torosus Rafinesque, collected near Baltimore. There 
is nothing of importance to add to previous descriptions of these 
flagellates. They can be abundantly cultivated at room temperature in 
the following modification of serum-saline-citrate medium: 
Distilled water .................................. 100.0 cc. 
NaC1 ................................... ..... 0.3 gr. 
Sodium citrate .................................. 0.5 gr. 
Loffler's blood serum (dehydrated) ............... 0.5 gr. 
Fresh white of egg ............................... 2.0 cc. 
Trichomastix passali n. sp. from the beetle, Passalus sp.-The 
organism was present in small numbers in the intestine of two adults 
of Passalus sp. They were taken in the same dead stump together 
with thirteen larvae which had no protozoa whatever. Trichomastix 
has been described from the crane-fly and the caddis-flies (Mackinnon, 
1912) but there seems to be no record of Trichomastix in Passalus sp., 
consequently, the present organism is named Trichoinastix passali n. sp. 
The organism is pyriform and shows marked variations in size; the 
largest one was 10/l in length while the smallest one was 5,u. In the 
protoplasm there are several vacuoles without any formed contents. 
The nucleus is vesicular and is surrounded by a very thin nuclear mem- 
brane. It is located at the anterior part of the body in the middle of the 
longitudinal axis. There are always a number of deeply staining 
granules around the nucleus (Figs. 40, 41). Anterior to the nucleus 
there is a granule in which the four flagella originate. The three 
anterior flagella end freely but the other flagellum which is longer and 
thicker is usually directed backward forming the posterior flagellum. 
The three anterior flagella are as long as the body. The axostyle goes 
through the middle of the body and ends in a point, projecting from 
the body. It stains very feebly. 
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EXPLANATION OF PLATES 
All figures, unless otherwise indicated, are camera lucida drawings of 
specimens fixed with Schaudinn's fluid and stained in iron alum hematoxylin. 
Magnification X 1940. 
PLATE XIII 
Fig. 1.-Pentatrichomonas ardin-delteili (Derrieu et Raynaud), from man. 
Early division stage with the first changes in the nucleus and the outgrowth of 
a new chromatic basal rod. 
Fig. 2.-Division form. The nucleus is elongated and slightly constricted in 
the middle, and shows a distinct paradesmose and a number of chromosomes. 
Figs. 3-5.-Tritrichomonas sp., from man. Typical vegetative forms, showing 
feeble chromatic basal rods and long projecting axostyle. 
Fig. 6.-Pentatrichomonas felis Cunha et Muniz, from the cat. Vegetative 
form. 
Figs. 7-9.-Pentatrichomonas felis Cunha et Muniz, from the dog, showing five 
anterior flagella; one of them is seen apart from the other four. Chromatin 
granules are arranged along outside of the chromatic basal rod. 
Figs. 10-13.-Trichomastix cuniculi n. sp., from the rabbit. Vegetative forms. 
Figs. 12 and 13 show a row of chromatin granules not seen in Figs. 10 and 11. 
Figs. 14-17.-Pentatrichomonas macropi, n. sp., from the kangaroo. Vegetative 
forms. 
Fig. 18.-Tritrichomonas eberthi Martin and Robertson, from the fowl. 
Vegetative form. 
Fig. 19.-Early division form, showing the first change in the nucleus and 
the outgrowth of a new chromatic basal rod. 
Fig. 20.-The parabasal body may be seen. 
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EXPLANATION OF PLATE X1V 
Figs. 21-22.-Tritrichomonas eberthi. Division forms with five chromosomes 
and new chromatic basal rods. 
Fig. 23.-Division form with five double chromosomes; the two blepharoplasts 
have already separated, showing a distinct paradesmose. 
Fig. 24.-Telephase. 
Fig. 25.-Chromosomes are dividing in anaphase. 
Figs. 26-27.-Telephase. Chromosomes are resolving into granules. 
Figs. 28-30.-Trichomonas oti, n. sp. from the owl. Vegetative forms. 
Figure 28 is from feces, while others are cultural forms. 
Figs. 31-33.-Tritrichomonas bonasae, n. sp. from grouse. Vegetative forms. 
Figs. 34-35.-Eutrichomastix serpentis Dobell. Vegetative forms. 
Fig. 36.-Telephase. Nucleus shows normal structure of active form, and 
paradesmose has already disappeared. Chromatin granules are visible. 
Figs. 37-38-Division forms; chromosomes whose number is four are 
dividing. Paradesmose is seen distinctly. 
Fig. 39.-Telephase. Nucleus has already separated, but paradesmose is still 
observed. 
Figs. 40-41.-Trichomastix from Passalus sp. Vegetative forms. 
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PLATE XIV 
THE MORPHOLOGY AND CULTIVATION OF 
EMBADOMONAS CUNICULI N. SP. 
JANE COLLIER AND WILLIAM C. BOECK, PH.D. 
From the Department of Comparative Pathology, Harvard Medical 
School, Boston, Mass. 
The genus Embadomonas was founded by Mackinnon (1911) to 
include two species of flagellates (E. agilis and E. alexeieff) obtained 
from tricopterous larvae. According to Mackinnon (1915), to this 
genus belong "small slipper-shaped flagellates, characterized by a very 
large cytostome bordered by prominent lips, which are more or less 
siderophilous, and two flagella not so long as the body, one acting as an 
organ of locomotion, and the other lying in the cytostome; the spherical 
nucleus is placed at the anterior end of the body; the two basal granules 
from which rise the flagella, lie at the anterior border of the cytostome. 
There is a definite periplast, which prevents deformation of the body. 
The anterior part of the body shows a well marked torsion. The cysts 
are relatively small, and are ovoid in form." 
Since then other species have been discovered. Wenyon and O'Con- 
nor (1917) described E. intestinalis from man; da Fonseca (1920), 
E. wenyoni ("Waskia") from the monkey Cebus caraya. Faust and 
Wassell (1921) described E. sinensis from man but from the figures of 
Faust (1922) there is some likelihood that they were dealing with a 
flagellate of another genus, since the posteriorly directed flagellum is not 
shown emerging from the cytostome or lying within it for any of its 
length as is the case in other species belonging to this genus. 
In some respects the new species, described since the founding of the 
genus by Mackinnon, do not conform with the original generic descrip- 
tion, but there is general agreement with respect to the presence of two 
flagella, one of which is directed anteriorly and the other, posteriorly, 
the latter lying either wholly within the cytostome or for only the 
proximal portion of its length. In some forms this flagellum is shorter 
and thicker than the anterior flagellum. We do not accept the statement 
of da Fonseca (1920) that flagellates of the genus Embadomonas 
possess an undulating membrane in the cytostome for none of the 
observers who have studied various species of this genus has recorded 
such a finding and moreover his description of the genus "Waskia" is 
definitely synonymous with Embadomonas as given by Mackinnon except 
for the description of "double" forms which, however, are doubtless 
division forms. 
The new species to be described, Embadomonas cuniculi, was obtained 
from the cecum of a rabbit on December 2, 1924. Both motile and 
encysted forms were found. Apparently it is not a common parasite 
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of the rabbit for it was found only once again although careful examina- 
tions were made of the cecal contents of more than fifty rabbits at 
autopsy. 
MORPHOLOGY OF THE PARASITE 
Embadomonas cuniculi when alive measures from 7.5 to 13 ju in 
length and 5.5 to 9.5 tu in width, the average size being 5.5 by 9.5 /L. 
The flagellate is generally ovoid in shape (Fig. 2) but at times its 
posterior end may be temporarily drawn out into a tail-like process 
(Figs. 1, 3). The anterior end is rounded and overhangs a cytostome on 
the ventral surface of the body so that in a side view the anterior end 
appears somewhat like the beak of a bird. The body is slightly com- 
pressed, the dorso-ventral diameter being greater than the transverse 
diameter. Torsion of the body was often observed but it was never so 
marked as that of E. agilis and E. alexeieff. 
The cytostome is situated anteriorly on the somewhat flattened ven- 
tral side of the body (Fig. 3). It is rigid, without movable lips or 
edges and extends from a point a short distance back of the anterior 
end, posteriorly for a distance of one fourth the total length of the body. 
It contains a comparatively thick flagellum which emerges from the 
anterior end of the cytostome and then extends as a free lash. Its total 
length is from one half to two thirds that of the body of the organism. 
During locomotion this flagellum is seen to move by very rapid undula- 
tory vibrations, progressing antero-posteriorly. There is an anterior 
flagellum which is more delicate and moves more slowly than the 
cytostomal flagellum (Figs. 4, 6, 7). It is as long or slightly longer 
than the body depending on the shape of the organism and during 
locomotion it is directed anteriorly where it vibrates, helping to pull the 
animal forward, i. e., a tractellar flagellum; but now and then it strokes 
ventrally and backward producing a vigorous downward propulsive 
stroke. This is easily seen when the animal is on its side. Dobell and 
O'Connor (1921) state that the cytostomal flagellum causes the jerky 
motion in E. intestinalis. We observed that this flagellum, by its rapid 
undulatory motion is responsible for the slight jerky movements of this 
organism but the vigorous and abrupt jerks are caused by the downward 
strokes of the anterior flagellum. The organism tends to rotate during 
locomotion and it may swim on either side as well as on its ventral sur- 
face, but seldom for any time on its dorsal surface. At times it main- 
tains a somewhat forward path while swimming on its side for the 
cytostome is visible all the while and there is no rotation of the body 
except a slight deviation to the right or left, as the case may be, 
occasioned by the backward stroking of the anterior flagellum. Often 
there is a slow counter-clockwise rotation as the organism swims and 
turns in an opposite direction. 
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The cytoplasm is nearly transparent and the nucleus is faintly visible 
in the anterior end. Scattered about throughout the cytoplasm are 
numerous vacuoles within which bacteria are present but no contractile 
vacuoles were observed. The vacuolated endoplasm is enclosed by a 
somewhat plastic periplast. Its plasticity is most marked at the posterior 
end where a tail-like process is often formed, and less marked at the 
anterior end where the periplast aids in forming the rigid lips of the 
cytostome. In preparations stained with iron-hematoxylin the flagel- 
lates are of slightly smaller dimensions than when alive on account of 
shrinkage resulting from fixation. In these preparations, however, the 
finer details of morphology can be observed best in a side view of the 
flagellate for in such a position the cytostome is clearly visible 
(Figs. 1, 2, 3). 
The nucleus lies at the anterior end of the body. It is approximately 
spherical in shape and possesses a well differentiated siderophilous 
nuclear membrane. The chromatin in the resting nucleus forms a central 
rounded or ovoid karyosome which is connected by an intranuclear 
rhizoplast to the centrosome lying on the nuclear membrane and defining 
the antero-lateral pole of the nucleus. In favorably stained prepara- 
tions the centrosome may be seen connected by means of an extranuclear 
rhizoplast to the blepharoplasts which lie side by side, one anterior to the 
other. 
The anterior blepharoplast gives origin to the thin long anterior 
flagellum, while the posterior blepharoplast lying at the anterior end 
of the cytostome gives origin to the circuitous fiber supporting the edges 
of the cytostome and to the undulatory cytostomal flagellum (Fig. 1). 
This flagellum is thicker than the anterior flagellum and emerges from 
the anterior end of the cytostome, so that a small portion of it lies 
within the cytostome and the rest extends free (Figs. 1, 2). 
When the flagellate is viewed from the side the cytostome is seen 
to be capped by a portion of the anterior end of the body and to extend 
posteriorly as a depression for about one fourth the total length of the 
body. The depression appears deeper anteriorly than posteriorly due 
to the overlying hood of protoplasm and it is widest at its middle. In 
the posterior end, however, a slight sulcus is present which ends in 
the interior of the body (Figs. 1, 3, 6). The edges or lips of this struc- 
ture are supported by a continuous faintly siderophilic cytostomal fiber 
having its origin in the posterior blepheroplast. The lips of this species 
are not possessed of a wave-like contour as described and figured by 
Mackinnon (1915) for E. agilis and E. alexeieff. Their appearance in 
stained specimens indicates that the lips are rigidly fixed and this was 
observed to be the case in the living forms. The cytostomal fiber is a 
single circuitous fiber, and therefore differs from the supporting cytos- 
tomal fibers of Chilomastix. Dobell and O'Connor (1921) state con- 
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cerning the cytostome of E. intestinalis, that "the mouth is supported 
rounds its edges by fibers as in Chilomastix," but this statement seems 
inconsistent with their drawings which show a single continuous fiber 
as described by other workers for other species. We have never 
observed an undulating membrane within the cytostome as da Fonseca 
(1920) has described for the genus Embadomonas. 
The cytostome with its rigid lips in E. cuniculi, resembles very closely 
that of E. intestinalis of man. It is not the marked elongated sac-like 
pouch that E. sinensis (Faust, 1922) possesses, and it is not of the 
apparently mobile type described by Mackinnon (1911). Again the 
cytostomal flagellum is thicker than the anterior flagellum and in this 
respect it resembles that of E. intestinalis with the exception that 
Wenyon and O'Connor (1917) and Hogue (1921) described this flagel- 
lum as a straight thick fibril, but in E. cuniculi it is definitely contractile 
and performs rapid undulatory vibrations. 
In regard to its size, E. cuniculi is larger than E. intestinalis and 
about the same size as that of E. sinensis and E. agilis but slightly 
smaller than E. alexeieff. 
The living cysts have a ground glass appearance and their shape is 
similar to that of cysts of E. intestinalis already characterized by Dobell 
and O'Connor (1921) as that of a grape-seed. The living cysts measure 
5 to 6.5 ,u in length and 3.5 to 4 tu in width. The cyst wall is of uniform 
thickness and the protoplasm fills the cyst completely, thus distinguishing 
it from the cyst of Chilomastix, the anterior end of which possesses a 
thicker cyst wall and is not filled completely by the protoplasm. In 
stained specimens the cytoplasm is finely granular in appearance. The 
nucleus is central in position and exhibits a distinct nuclear membrane 
and a central karyosome which may be connected by a fine intranuclear 
rhizoplast (Fig. 12) with the centrosome on the nuclear membrane at 
the anterior pole of the nucleus. 
The cytostomal fiber and both blepharoplasts of the motile form are 
also present in the cyst. The blepharoplasts are at the anterior end of 
the cyst; the more anterior one is slightly lateral to the other and no 
fibers are seen to come from it, but from the posterior blepharoplast 
emerges the cytostomal fiber and an extranuclear rhizoplast which ends 
in the centrosome. The cytostomal fiber runs posteriorly where it then 
appears to encircle the nucleus and return to the blepharoplast. We saw 
no evidence of division occuring within the cysts. 
DIVISION OF THE PARASITE 
Stained preparations made from our cultures provided abundant 
organisms undergoing division. It was comparatively easy to follow 
changes within the nucleus but it was impossible to determine the 
origin of the new blepharoplasts and flagella with much certainty, for 
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forms in which these structures were in process of formation or growth 
were not seen. Two sets of apparently fully developed flagella and two 
sets of blepharoplasts were seen in all the forms presenting two cytos- 
tomes (Figs. 8, 9, 10, 11). 
The nuclear changes were in general characteristic of mitosis of 
flagellates and the different phases of mitosis were fairly well apparent. 
During the prophase we find the round or ovoid karyosome of the resting 
nucleus (Fig. 1) becoming elongated (Fig. 2) and forming an irregular 
nodular spireme (Fig. 3). This spireme apparently becomes divided at 
first into two somewhat rod-shaped chromatin masses or bivalent chromo- 
somes. These chromosomes become arranged in the center of the 
nucleus (Figs. 4, 5). The nucleus now elongates and a very delicate 
intranuclear spindle forms, with a centrosome at each pole. A para- 
desmose is clearly demonstrable connecting the centrosomes (Figs. 6, 7). 
The chromosomes are situated at the equator of the spindle. 
In the metaphase the rod-like chromosomes divide transversely and 
for a time remain connected by some achromatic material, probably linin 
(Fig. 6), such as described in the mitosis of Giardia microti (Boeck, 
1917). Later the linin connection becomes broken (Fig. 7). After the 
division of the chromosomes in the metaphase each pair of the small 
chromosomes on either side of the equator of the spindle form a single 
mass of chromatin. During the anaphase these masses migrate to their 
respective poles of the nucleus (Fig. 8). At this stage two cytostomes 
and two sets of blepharoplasts and flagella are present. 
During the telophase after the chromatin masses have reached the 
poles an equatorial constriction of the nuclear membrane occurs 
(Fig. 9). This progresses until the constriction is completed and two 
nuclei are formed (Fig. 10). The nuclei gradually pull apart as the 
body of the flagellate elongates transversely. It seems probable that 
cleavage of the cytoplasm occurs in a morphological longitudinal plane, 
as in Chilomastix and two daughter flagellates are formed. Although 
we observed living forms undergoing plasmotomy we saw no stained 
forms in our preparations, which had progressed to this point. Plas- 
motomy in a longitudinal plane was described for E. alexeieff by Mac- 
kinnon (1915) and incompletely by Wenyon and O'Connor (1917) for 
E. intestinalis. In the figures of Mackinnon (1915) portraying division 
in E. alexeieff, a strong staining fiber, thicker than the fibers of the 
spindle is shown connecting the basal granules of the poles of the spindle. 
Although this structure was not named by Mackinnon it seems likely that 
it represents the paradesmose. 
According to Mackinnon (1915) the old cytostome disappears in 
dividing forms and new ones are formed from the cytoplasm. We, 
however, feel certain that this does not occur in E. cuniculi for in the 
early stages of division one cytostome was always visible, and there were 
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two observable in dividing forms that had reached the anaphase. 
Mackinnon also reports that the new flagella appear as early out- 
growths from the newly formed basal granules but we were unable to 
determine what was the exact origin of the flagella and blepharoplasts. 
CULTIVATION OF THE PARASITE 
Hogue (1921) cultivated E. intestinalis in ovomucoid, Locke-egg, 
ox-bile, and Locke-serum (Boeck, 1921) media, at 37 ? C. Encystment 
occurred in her cultures but the cyst illustrated does not resemble those 
drawn by Wenyon and O'Connor (1917) who discovered the organism. 
Faust (1922) states he was able to grow E. sinensis at room temperature 
but he does not describe the medium he used. 
In our cultivation of E. cuniculi, the L.E.S. (Locke-egg-serum) 
medium (Boeck, 1924) was employed. It is composed of whole egg 
slants covered with a mixture of Locke solution (8 parts) and human 
(or horse) serum (1 part). The flagellates grow very well in this 
medium at either 37 ? C. or at room temperature. In the cultures at 
room temperature the organisms remained alive for a longer period than 
in cultures at 37 ? C. The cultures at 37 ? C. were viable for only 10 
days, while those at room temperature were viable for 35 to 40 days 
and in one case 60 days. Transfers by means of a pipette, into fresh 
medium were made every two or three weeks, and the flagellates have 
been under cultivation since December 2, 1924. Encystment occurred 
in all of the cultures. 
Since E. cuniculi was found to be present in only two of more than 
fifty rabbits examined at autopsy, it was thought that it might well be a 
coprophile and therefore only a facultative parasite. The word parasite 
here is used broadly to include commensals to which this flagellate 
belongs for we never found any evidence of pathogenicity. We 
attempted therefore to gradually change the constitution of our culture 
medium to simulate that employed in the growth of free-living nonpara- 
sitic protozoa. The first step in this direction was the addition of sterile 
hay infusion to our cultures until it constituted 50 per cent. of the total 
fluid covering the egg slant, then two days later subcultures were made 
into tubes of this egg-Locke-infusion medium and a good growth of the 
flagellates was obtained. These cultures lived for seven days or longer 
but transfers into a plain hay infusion medium were negative. At the 
same time we made a transfer into a medium composed of an egg slant 
covered with only sterile hay infusion. This culture was alive for eleven 
days and possibly longer but it was dead on the seventeenth day when 
it was next examined. 
From the results thus far it seemed that it was impossible to obtain 
growth of the flagellates unless the egg element were present in the 
medium. We sought to prove this by eliminating the egg slant and 
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substituting in its stead a slant composed of nutrient agar which was 
then covered with sterile hay infusion. A transfer into this culture 
medium was successful and organisms were present for ten days, but 
we were unable to secure subcultures into the same medium, the flagel- 
lates disappearing within twenty-four hours after inoculation. We 
interpreted these results to mean that the successful transfer was explain- 
able by the carrying over of enough of the necessary constituents from 
the egg-Locke-infusion medium to support growth for ten days, and our 
subcultures were negative because these substances were not longer in 
sufficient quantity in the nutrient-agar-infusion medium at the time the 
transfers were made. It would appear therefore that the serum and 
Locke mixture could be replaced by hay infusion, but that the egg slant 
was a necessary factor in the medium. This conclusion seems war- 
ranted from the results obtained in another set of cultural experiments in 
which we were once successful in obtaining a culture by transfer from 
the L.E.S. medium to a medium composed of plain agar (N. N. N.) 
slants covered with sterile hay infusion and this culture remained viable 
for twenty-eight days, but again, we failed to obtain successful 
subcultures. 
In summary it may be said that our success in obtaining a growth 
of the flagellates in a medium composed of egg slants covered with 
sterile hay infusion, indicates that E. cuniculi is a coprophile, as this 
medium differed but little from that used in the cultivation of free 
living protozoa. We feel, however, that such is not the case, since 
growth in such a medium was uncertain and of short duration and also 
that practically no success was obtained with a medium lacking the egg 
element. We conclude from these experiments that E. cuniculi is most 
likely not a coprophile but a non-pathogenic obligative parasite (com- 
mensal) that requires a culture medium similar to that of other culti- 
vated flagellates of animals and man. In this respect also it resembles 
E. intestinalis which considering the present evidence of pathogenicity is 
probably a non-pathogenic parasite, a commensal like the other flagel- 
lates inhabiting the large intestine of man. Faust (1922) claims that 
E. sinensis may give rise to a diarrhoea but the evidence is not convinc- 
ing since the organism was often associated with Endamoeba histolytica, 
and since no evidence of an experimental nature was furnished to sub- 
stantiate the claim. 
INFECTION EXPERIMENTS 
In order to determine if the rabbit were a specific host for E. cuni- 
culi, cecal material from an infected rabbit and also cultures of the 
organism were either fed or injected per rectum into young chickens. 
These chickens were hatched in an incubator and when one day old 
they were placed in clean sterilized cages. In order to prevent any 
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possible infection with other protozoa all feeding pans, food, water, 
and litter, etc., were thoroughly sterilized and the cages were kept free 
from flies and other insects. The cecal material and cultures used for 
infection were given per mouth or rectum by means of a small pipette, 
somewhat larger than a medicine dropper. About 2 c c. of the material 
were given in each case, and when the rectal method was employed the 
anus was held closed for a few minutes after the injection to prevent 
evacuation. After the feeding or injection of the chickens the cecal 
discharges of each chick were examined daily or on every other day 
until negative findings were established, then the chick was killed and a 
post mortem examination was made of the cecal contents. 
An eight-day old chicken was fed cecal material containing both 
motile and cystic forms of E. cuniculi. The following day motile forms 
were found in the cecal discharges and on the fifth day cysts appeared. 
Both forms continued to be present until the tenth day when examination 
of the fresh material and cultures of the same gave negative results. 
Another eight-day old chick was injected per rectum with some of the 
same cecal material as above. Infection occurred the following day and 
continued for fifteen days. 
A thirteen-day old chick was injected per rectum with a culture of 
E. cuniculi and showed motile flagellates on the following day. The 
infection lasted for six days. Cysts appeared on the fourth day. Cecal 
material from this chick when introduced into culture media resulted in 
an abundant growth of the organisms. A forty-one day old chick which 
was also injected per rectum with culture material showed motile forms 
on the second day but only cystic forms were present on the fourth day 
and these also had disappeared by the sixth day. It is conceivable that 
in this case both the flagellate and cysts that were present in the culture 
simply passed through the chick unharmed without establishing a true 
infection. That this is the case seems deducible from the further fact 
that we were unsuccessful in infecting five other chicks which were as 
old or older. 
It will be seen from the above experiments that infection occurred 
in four cases and lasted from four to fifteen days, and that the very 
young chicks were the most susceptible to infection. The experiments 
demonstrated that although very young chickens can be infected with 
E. cuniculi, the infection is only of temporary duration and the chicken 
can not serve as a permanent host for this organism. 
An attempt was also made to infect a rat with E. cuniculi. At first, 
in order to determine if the rat were free of infection, an enema was 
administered. Examination of the fecal material obtained showed no 
protozoa other than Trichomonas muris to be present. A culture con- 
taining both motile and cystic forms of E. cuniculi was mixed with some 
bread which was then fed to the rat. In addition 2 c c. of a similar cul- 
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ture were injected per rectum and the anus sealed for twelve hours 
with a cotton-collodion plug. Examinations of the fecal discharges of 
the rat made daily for the following eight days showed no organisms 
and cultures inoculated with the feces were negative for E. cuniculi. 
While only one animal was used in this experiment, it seems likely that 
rats are not susceptible to infection with E. cuniculi. 
SUMMARY 
1. Embadomonas cuniculi (n.sp.), a parasitic flagellate of rabbits, is 
uncommon since it was found in the cecum of only two out of more than 
fifty rabbits examined. 
2. It is ovoid in shape, averaging 9.5 by 5.5 u. It possesses a cytos- 
tome with chromophilous, rigid lips; an anteriorly situated nucleus with 
a central karyosome connected by a rhizoplast with the centrosome on 
the nuclear membrane; and two flagella, one a long thin anterior flagel- 
lum and the other a shorter and thicker cytostomal flagellum, each arise 
from a separate blepharoplast. 
3. The grape-seed shaped cysts measure 5 to 6.5 ,L by 3.5 to 4 u. 
They contain a central nucleus, and the cytostomal fiber and both 
blepharoplasts of the motile organism. 
4. Division occurs by binary fission, with the nucleus passing through 
the various stages of mitosis. The plane of plasmotomy is morpho- 
logically longitudinal. 
5. Embadomonas cuniculi was cultivated in Locke-egg-serum 
(L.E.S.) medium, both at room temperature and at 37 ? C. The cul- 
tures at room temperature lived longer. 
6. Attempts to cultivate Embadomonas cuniculi in a medium such 
as is used for the growth of free-living non-parasitic protozoa resulted 
in failure and demonstrated that this organism is a parasite (commensal). 
7. Attempts to infect very young chicks with Embadomonas cuniculi 
indicated that since the chicks were infected for only a short time that 
they could not serve as proper hosts for this flagellate. This seems 
probable also in the case of the rat. 
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EXPLANATION OF PLATE XV 
Camera lucida drawings; X 2,400. Figures 1 to 12 inclusive were made 
from preparations stained with iron hematoxylin, while Figures 13, 14 and 15 
were drawn from preparations made by mixing on a glass slide, a small drop 
of saturated solution of nigrosin with a small drop of material containing the 
flagellates and then spreading it out in a thin film and allowing the smear to 
dry. Such preparations are valuable in demonstrating the number and position 
of the flagella. The full length of the anterior flagellum is not shown in all 
the drawings. 
Fig. 1.-Motile organism, side view, slight torsion of the body, anterior 
nucleus in resting stage, centrosome, rhizoplasts, two blepharoplasts, anterior 
and cytostomal flagella, cytostome with chromophilous lips. 
Fig. 2.-Motile organism, elongation of karyosome in the nucleus. 
Fig. 3.-Motile organism, formation of nodular spireme in the nucleus. 
Fig. 4.-Motile organism, ventral view, two central masses of chromatin. 
Fig. 5.-Motile organism, two bivalent chromosomes in center of nucleus. 
Fig. 6.-Motile organism, division spindle, centrosomes, dividing chromo- 
somes, paradesmose, single cytostome. 
Fig. 7.-Motile organism, chromosomes divided, spindle, paradesmose. 
Fig. 8.-Motile organism, spindle, paradesmose, two chromatin masses, two 
cytostomes each with two blepharoplasts and two flagella. 
Fig. 9.-Motile organism, nucleus constricting, chromatin mass at either 
pole of the nucleus, two cytostomes. 
Figs. 10 and 11.-Motile organisms, daughter nuclei completely formed, also 
new cytostome, blepharoplasts and flagella. 
Fig. 12.-Cyst, nucleus, two blepharoplasts, cytostomal fiber, rhizoplast from 
centrosome to blepharoplast. 
Figs. 13 and 15.-Motile forms, nigrosin preparation, well defined cytostome 
and flagella, faintly visible nucleus and food vacuoles. 
Fig. 14.-Motile form, nigrosin preparation, two nuclei, two cytostomes and 
four flagella. 
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TYLENCHUS BALSAMOPHILUS, A NEW PLANT 
PARASITIC NEMATODE * 
GERALD THORNE 
Assistant Nematologist, U. S. D. A. Sugar Plant Investigations 
In May, 1923, Dr. H. J. Pack of the Utah Agricultural College, 
kindly sent the writer several leaves of balsam root (Balsamorrhiza 
sagittata) and mule ear (Wyethia amplexicaulis) bearing gall-like swell- 
ings which he had found to be infested with nematodes. An exami- 
nation of this material revealed that the worms were an undescribed 
species of the genus Tylenchus, belonging to the plant-parasitic group 
including such species as T. tritici, T. dipsaci and T. millefolia. 
This material had been collected near Logan, Cache County, Utah, 
and additional observations in that county proved that nematodes were 
quite common in the plants growing on the hills in the vicinities of 
Hyrum and Wellsville, especially about the head of Wellsville Canyon. 
Over the divide from Wellsville Canyon, in Boxelder County, infested 
areas were numerous above the town of Geneva. In 1925 infested 
plants were found in upper City Creek and Dry Canyons near Salt 
Lake City, some 75 miles south of the other known infestations. Later 
in the same year, infested B. sagittata and W. amplexicaulis were found 
at the mouth of Neff's Canyon, east of Murray, Utah, and in that 
locality Balsamorrhiza macrophylla also was found infested. 
While so far as known this nematode is of no economic importance, 
yet it is of interest in that it is an undescribed species and causes a 
new type of plant injury. 
On B. sagittata the roughly-hemispherical galls are formed on the 
lower surface of the leaves and range in size from 1 to 4 mm. in 
diameter and 1 to 2 mm. in height. The upper surface of the leaf 
presents a slightly scarred appearance over each gall. As the leaves 
develop, the galls outwardly become a faint lavender in color while the 
interior may be colored a deep maroon. The galls may be scattered over 
the entire leaf, but often a large per cent of them are grouped in the 
lower leaf lobe as shown in the plate. In such instances, the margin 
of the leaf is usually more or less frilled and distorted and in extreme 
cases the leaf is killed by excessive infestation which may extend down 
into the petiole. Severely infested plants sometimes are reduced to 
only a third or fourth of their normal size. When opened, the galls are 
found to contain a small amount of air and a quantity of the viscid sap 
of the plant. The nematodes lie immersed in this sap and doubtless 
feed upon it, rather than upon the surrounding tissues of the leaf. 
* Contribution from the Department of Zoology, University of Utah. 
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The leaves of B. macrophylla, have a slightly different type of gall in 
that they protrude above both the upper and lower surfaces of the 
leaves, and there is no coloring of the tissues as in B. sagittata. 
W. amplexicaulis presents still a different type of injury. The galls rise 
from the lower side of the leaf but are less prominent than those on 
Balsamorrhiza. In advanced stages the center of the gall often becomes 
dry and shrunken, giving the leaf a brown "pock marked" appearance. 
ADAPTATION TO SPECIFIC HOST PLANTS 
That this parasite has some host preferance and adaptation, is shown 
by the fact that in areas in which B. sagittata is the predominant host 
plant occasional W. amplexicaulis are usually not infested. The reverse 
is true of areas predominantly growing Wyethia where an occasional 
B. sagittata rarely is infested. However, in areas where both Wyethia 
and Balsamorrhiza are common, both plants are usually infested to a 
similar degree. In Neff's Canyon where all three host plants were 
present in large numbers, all were found infested to about the same 
degree. 
Entrance to the leaves is gained very early in the season just as they 
are forming at the crowns. The larval worms force their way into the 
tissues and by congregating in small groups cause the galls to develop 
as the leaf grows. Apparently they are unable to enter the leaves after 
the petiole is formed. Experiments to determine this point were carried 
out by introducing large numbers of nematodes about the crowns of 
plants after short petioles were formed, and in all five experiments in 
which this was attempted no infestation of the leaves could be secured. 
LIFE HISTORY 
The female deposits the unsegmented eggs which average 60/u in 
length and 37,u in width. Segmentation apparently begins at once and 
from them hatch slender larvae 0.35 to 0.4 mm. in length. Growth 
begins immediately and by the middle of May the galls contain a series 
of larval forms up to about 1 mm. in length. At this stage the gonads 
are visible and the sexes can sometimes be distinguished. Growth ceases 
but they remain active until the leaves wither and die when they enter 
the quiescent stage in which they remain until the following spring. 
By July 1 many galls contain only larvae of this size and the distorted 
remanents of the adults. 
During July and August the leaves wither and die and remain on 
the plant until crushed to the ground by the snow. By spring they are 
partially decayed and with the first warm days, the larvae escape into 
the soil and congregate about the crowns of the plants where con- 
siderable numbers can be found awaiting the sprouting of the leaves. 
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After entering the leaves, they gather into small groups and by the 
irritation set up, cause the leaves to produce galls. Sometimes only a 
single pair of nematodes may be present, but usually 3 to 8 of each sex 
are found. Growth takes place rapidly and about three weeks from the 
time of entering the leaves the first eggs are deposited. After lying 
dormant over-winter, the quiescent form can be revived by placing it in 
water, the period required varying from as little as twenty minutes to 
upwards of three hours. Specimens kept for two years revived readily, 
but data for longer periods are not yet available. 
TYLENCHUS BALSAMOPHILUS N. SP. 
1.2 11. 20. 91.2 97.1 Quiescent form .9-1.1 mm. Q.7 1.9 2.7 3. 2.4  
The thin cuticula is marked by fine striae that are interrupted on the 
lateral fields by four wings which occupy a space one-eighth the body 
width, the outer wings being somewhat the more prominent. The spear 
is slightly longer than the head width and has an indistinctly three- 
lobed base. The almost spherical median bulb of the esophagus is two- 
thirds as wide as the neck while the elongate cardiac bulb is only about 
one-third. The gonads are immature but easily seen. The vulva is 
continuous with the body-contour and from it the vagina and uterus 
extend forward, appearing as a slender, refractive tube. The anus and 
rectum are exceedingly difficult to see. The conoid tail ends in a terminus 
more blunt than that of the adults, a rare occurrence in nematodes. 
The formula is that of quiescent females, that of the males being 
approximately the same (Figs. 5, 6). 
76. 3. 
Female .7 8. 11. W 88. 96.6 
.7 2.5 3.1 6. 3.2 1.6 
The thin cuticula is marked by striae that rarely are visible except on 
the extremities of the body. Four indistinct wings begin near the 
middle of the neck and extend to near the anus. The blunt lip region is 
set off distinctly from the conoid neck and bears six thoroly amalgamated 
lips, the two median being somewhat larger than the other four. The 
amphids are located at the apex of the median lips and from a lateral 
view appear only as slight elevations, but viewed from the front they 
are conspicuous, refractive objects. On favorable specimens a face 
view reveals a minute papilla at the apex of each of the other four lips 
but there apparently are none on the lips bearing the amphids. The 
oral opening is at the bottom of a circular area in the center of the lip 
region. The spear bears three distinct basal bulbs but is minute in size 
compared to the huge body. Below the bulbs is a smaller portion which 
connects with the esophageal tube and the ducts of glands situated just 
below the spear. The median bulb of the esophagus is usually about 
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half as wide as the neck and contains a conspicuous valvular apparatus 
located slightly in front of the center. The cardiac bulb is usually some- 
what pyriform but occasionally is elongate or otherwise distorted owing 
to the crowding by the ovary. The nerve ring usually is distinct, 
obliquely surrounding the esophagus just in front of the cardiac bulb. 
The intestine is made up of about twelve cells to the circumference 
which are loosely filled with greenish-brown, variable-sized granules and 
ends in a straight rectum about as long as the anal body-diameter. The 
anus is continuous with the body contour but easily visible. The elevated 
vulva has large prominently elevated lips and from it the vagina extends 
in and forward about one-third across the body. The huge anterior 
ovary lies on the right side of the body and extends forward to the base of 
the esophagus where it is doubly reflexed, the blind end resting near 
the cardiac bulb. The uterus comprises almost half the length and often 
contains from three to ten ova. Spermatozoa can usually be found at 
various points in the uterus but especially near the opening to the ovary 
where they are found crowding about the newly developed ova as they 
are ejected into the uterus. The last few eggs are not deposited, remain- 
ing within the body where the larvae hatch and later escape into the 
gall. The posterior ovary is slightly longer than the vulva body diameter 
and in it are usually several spermatozoa. The duct of the renette is 
conspicuous and extends backward from the pore to a point some three 
body-widths below the esophagus where it joins an inconspicuous renette 
gland. A large gland situated near the base of the esophagus appar- 
ently empties into the cardiac bulb and is not the renette as might first 
be supposed. Another elongate gland extends forward from the median 
bulb and empties into the base of the spear. No deirids or phasmids 
could be observed. The formula represents measurements from freshly 
matured females; later the bodies become so distorted that representative 
measurements cannot be secured (Figs. 1-3). 
81. 
Male .7 8. 11. M 95. i mm 
.7 1.8 2.2 3.4 2. 
The slender body of the male differs considerably in form from that 
of the female. The single testis extends forward to the base of the 
esophagus where it is doubly reflexed. The spermatozoa are granular, 
somewhat pointed bodies that are surprisingly active when attempting to 
gain entrance to the ova. The two arcuate, massive spicula are slightly 
cephalated by a constriction and rest upon slender, slightly arcuate 
accessory pieces. The bursa is conspicuous, extending back three-fifths 
the length of the tail and forward an equal distance, the front angle 
being rounded where it joins the body. No bursal ribs, caudal papillae, 
or phasmids are visible (Fig. 4). 
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PLATE XVI 
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THORNE-TYLENCHUS BALSAMOPHILUS 
amph amphid 
an anus 
ant anterior 
brs bursa 
dsl dorsal 
fix flexure 
gl sal salivary gland 
int intestine 
ABBREVIATIONS USED 
lb lip or labial 
msc muscle 
nrv r nerve ring 
oe esophagus 
on onchus or spear 
ov ovum or ovary 
p ex excretory pore 
post posterior 
ppl papilla 
sp spicula 
spm spermatozoa 
trn termilus 
ut uterus 
v def vas deferens 
vlv vulva 
EXPLANATION OF PLATES 
PLATE XVI 
Infested leaf of Balsamorrhiza sagittata 
PLATE XVII 
1. Adult female of Tylenchus balsamophilus, X 120. 
2. Head, X 1000. 
3. Face view of head, X 1000. 
4. Male tail, X 350. 
5-6. Posterior and anterior ends of quiescent larvae, X 300. 
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ENDOLIMAX CAVIAE N. SP. FROM TIHE GUINEA-PIG 
AND ENDOLIMAX JANISAE N. SP. FROM 
THE DOMESTIC FOWL * 
R. W. HEGNER 
How little is known and how much there is to learn about the 
taxonomy, morphology, life history and host-parasite relationships of 
animal parasites is indicated by the large number of parasites that are 
still unknown of the common domesticated and laboratory animals. 
The dearth of knowledge of common parasites is evident from the fact 
that only in recent years has there been obtained anything like a satis- 
factory account of the intestinal protozoa of man, and even now the 
generic and specific validity of several of these is in doubt. So far as I 
know amoebae of the genus Endolimax have been described only from 
man where one species, E. nana, lives as a harmless commensal, from the 
monkey, Macacus cynomolgus, from which Endolimax cynomolgi Brug 
has been described, and from the frog in which Endolinmax ranarum 
occurs. 
ENDOLIMAX CAVIAE N. SP. 
Recently Endolimax amoebae have been found by my assistant, Mr. 
Conrad Bauer, in two guinea-pigs in this laboratory. These differ from 
the species living in man principally in size. The trophozoites when 
fixed in Schaudinn's solution and stained with iron-hemotoxylin range 
from 4.8 to 6.7,u in their smaller diameter and from 5.2 to 7.8,u in 
their larger diameter. The average size of the trophozoite is 5.5 to 6.6/u. 
The trophozoites of Endolimax nana from man measure from 6 to 12, 
in diameter with an average of 8/t. The specimens found in the guinea- 
pig are therefore much smaller than those that occur in man and evidently 
belong to a different species for which I propose the name Endolimax 
caviae. No cysts were found in either of the guinea-pigs but Endamoeba 
cobayae, trichomonads, blastocystis and ciliates were present. The 
figures accompanying this note show variations in the size and shape of 
Endolimax caviae and the characteristics of the nucleus. The nucleus 
in the genus Endolimax possesses a delicate achromatic membrane in 
which deeply staining granules may sometimes be seen. Most of the 
chromatin is embedded in a large irregularly shaped karyosome. This 
karyosome is connected with the nuclear membrane by fine linin fibers. 
The average size of the nucleus in Endolimax caviae is 2/,. 
* From the Department of Medical Zoology, School of Hygiene and Public 
Health, Johns Hopkins University. 
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EXPLANATION OF PLATE XVIII 
Fig. 1.-Camera lucida drawing of a typical trophozoite of Endolimax caviae 
n. sp. from the guinea-pig. X 4600. 
Figs. 2-5.-Camera lucida outlines of four trophozoites of E. caviae showing 
variations in size and shape. X 2300. 
Fig. 6.-Camera lucida drawing of a typical trophozoite of Endolinax 
janisae n. sp. from the domestic fowl. X 4600. 
Figs. 7-10.-Camera lucida outlines of four trophozoites of E. janisae show- 
ing variations in size and shape. X 2300. 
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ENDOLIMAX JANISAE N. SP. 
Endolimax amoebae were also found by my assistant in a domestic 
fowl. For these I propose the name Endolimax janisae. No cysts were 
found. The trophozoites when fixed in Schaudinn's solution and stained 
with iron-hemotoxylin range from 5.2 to 7.4/t in diameter with an 
average diameter of 6.2,u. The nucleus, which averages 2.4,t in diameter, 
is clearly that of an endolimax amoeba. The karyosome is very large 
and sometimes divided into several closely connected bodies. Figure 6 
is a camera lucida drawing of a typical specimen and figures 7 to 10 
show variations in size and shape. 
CULTIVATION OF TRICHOMONAS, THERMAL DEATH- 
POINT, ANAEROBIC CONDITIONS, ATTEMPTS 
AT STERILIZATION * 
JUSTIN M. ANDREWS 
CULTIVATION OF TRICHOMONAS 
The Serum-Saline-Citrate Medium.-Of all the intestinal flagellates 
of medical importance, Trichomonas seems to adapt itself to our present 
methods of cultivation with the greatest ease and facility. A number of 
methods of cultivation have been suggested by various workers. The 
following media have been employed in this laboratory: Locke-egg 
(Hogue, 1921), Ovo-mucoid (Hegner and Becker, 1922), Sodium 
chloride serum water (Hogue, 1922), Locke's Egg-Serum (Boeck, 
1924), and L6ffler's Dehydrated Blood Serum diluted with citrated 
saline (Cleveland, 1925). The last method has proved to be the best in 
our hands. The formula for the medium is as follows: 
Loffler's blood serum dehydrated ................ 0.5 gm. 
Sodium chloride ............................... 0.7 gm. 
Sodium citrate ................................. 1.0 gm. 
Water ........................................ 100.0 cc. 
One or two cubic centimeters of fresh egg white may be added to 
prolong the life of the culture, which it accomplishes by inhibiting a 
portion of bacterial growth. This medium will successfully culture 
Trichomonas (with three, four, or five anterior flagella) from man, 
rabbit, monkey, owl, and at least one species from the rat. When the 
medium is suitably modified-citrate and chloride reduced to about 
one-half-Trichomonas from frogs, salamanders, tree-toads, domestic 
fowls, and the guinea-pig will grow abundantly. With the exception 
of the flagellates from the amphibian hosts, which grow best at room 
temperature, it is desirable to incubate the cultures at about 37.5? C. 
In order to assure the maintenance of the culture, it is necessary to 
transfer every third day to fresh medium. The technic for doing this 
is as follows: A large siphon bottle contains the water with the sodium 
chloride and citrate dissolved in it. This solution will be referred to 
as the "salt base." The powdered blood serum is measured out into 
No. 0 gelatin capsules (Lilly) in 250 and 500 milligram portions. 
When fresh medium is required, a glass graduate is filled to either the 
50 or 100 cubic centimeter mark with the salt base, and the contents of 
* From the Department of Medical Zoology, School of Hygiene and Public 
Health, Johns Hopkins University, Baltimore, Md. This is a progress report on 
the cultivation of flagellates. It is one of a series of studies commenced in this 
department some five years ago in which Boeck, Hogue, Becker, Cleveland, 
and Tanabe have taken part and published results. 
ANDREWS-CULTIVATION OF TRICHOMONAS 
either a 250 mg. or 500 mg. capsule added. The mixture is stirred and 
in a few minutes the serum dissolves, and the medium is ready for 
use. One drop of a three-day culture is sufficient to inoculate a new tube. 
The Effects of Oxygen and Carbon Dioxide on the Longevity of 
Cultures Exposed and Unexposed to the Atmrosphere.-L6ffler's blood 
serum diluted as above was used, plus 1.5% of fresh egg white. Part of 
the medium was saturated with oxygen gas, and a part with carbon 
dioxide. The rest was left untreated. In each group half of the tubes 
were covered with sterile paraffin oil; the rest were exposed to the air. 
Each tube was inoculated with 5 drops of good culture of Peintatricho- 
mnonas ardin-delteili. The tubes were plugged with cotton. The experi- 
ment was run twice in duplicate with like results as follows: 
Group I. Saturated with 02 
Under paraffin oil-cultures positive 6 days 
Exposed to air-cultures positive 3 days 
Group II. Saturdated with C02 
Under paraffin oil-cultures positive 7 or 8 days 
Exposed to air-cultures positive 3 days 
Group III. Untreated. 
Under paraffin oil-cultures positive 5 or 6 days 
Exposed to air-cultures positive 3 days 
From these results it appears that it makes little difference whether 
the cultures are saturated with oxygen or carbon dioxide or neither, but 
it does indicate very clearly that the cultures survive at least twice as 
long under paraffin oil. Hogue (1922) has stated that cultures of 
Trichomronas homiluis in sodium chloride serum water will live for 
from 35 to 66 days or longer without transfer if the cultures are 
covered with paraffin oil. In the above experiment, no motile organisms 
were found after eight days, the difference in these results and in those 
of Dr. Hogue being undoubtedly explainable in terms of the medium 
used. This investigator attributes the longevity of her cultures to the 
fact that the organisms did not reproduce as rapidly in this medium as 
in a richer one, and that this retarded rate of division resulted in the 
less rapid accumulation of waste products which, she thinks, is responsi- 
ble for the disappearance of the flagellates. What the situation is when 
the medium is used without the paraffin oil is not stated. It seems proba- 
ble that the paraffin oil has something to do with causing the retardation 
in the reproductive rate. While it is conceivable that the oil affects the 
flagellates directly, it seems more likely that it affects them indirectly 
by limiting the concomitant bacterial flora. Just how far this effect goes 
cannot be stated, but certainly some of the pellicle-forming bacteria, 
i. e., those avid for oxygen, are eliminated by this procedure, for they 
do not appear under the paraffin oil nor do they appear on the first few 
transfers made from such a culture to fresh medium that is exposed to 
the atmosphere. It is suggested, therefore, that the disappearance of the 
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flagellates from cultures is due more to the metabolic wastes of the asso- 
ciated bacteria-possibly of only a few species-rather than of the 
flagellates themselves, and the limiting of the species of bacteria by the 
paraffin oil and the consequent elimination of waste products that are 
aggressive to the trichomonads is to some degree responsible for the 
lengthening of the life of the protected culture. Another factor that 
may be of some influence in determining the same end is the fact that, 
in limiting the bacteria, the paraffin oil has diminished the available food 
supply of the protozoa, which may account to some extent for their 
slowness in reproduction and consequent longevity. 
The determination of optimum amount of human blood serum for 
the cultivation of Pentatrichomonas ardin-delteiliand and the effect of 
temperature.-Eight tubes were made up as follows: to the salt base 
in five tubes was added 10, 5, 3.5, 2, and 1% of fresh human blood 
serum, respectively. To three tubes of salt base was added 0.5% of 
Loffler's dehydrated blood serum. One and one-half per cent. of fresh 
egg-white was then added to the medium. Each tube was inoculated with 
Pentatrichomonas ardin-delteili and all but two containing L. D. B. S. 
were incubated at 37.5? C. Of these two, one was left at room tempera- 
ture, and the other was placed in the refrigerator. The tubes were 
examined daily for the presence or absence of trichomonads, and in some 
cases counts of the organisms per cubic millimeter were made with a 
hemocytometer. The flagellates maintained themselves and multiplied 
in every incubated tube except the one containing 10% human blood 
serum. Their numbers reached a maximum in the medium containing 
1% serum. The tube of L. D. B. S. that was incubated at 37.5? C. 
showed organisms for three days as usual. The one left at room 
temperature showed motile organisms the day following inoculation, but 
not thereafter. The one placed in the ice-box showed no organisms 
the day after it was inoculated, nor at any time thereafter. 
The determination of the optimum amount of rat blood scrum for 
the cultivation of Trichomonas muris, and the effect of temperature.- 
This experiment is exactly like the one described above except that 
rat blood serum was substituted for the human blood serum, and the 
organism used was Trichomonas muris instead of the human tricho- 
monad. The results were very similar. The organisms grew best in 
the tube containing 2% serum, though there was little difference between 
it and the tube containing 1%. The rat trichomonads managed to sur- 
vive the 10% serum. Growth in the tube containing L. D. B. S. incu- 
bated at 37.5? C. exceeded by far growth in any of the tubes that 
contained rat serum. One reason for this may be that the prepared serum 
is diluted with dextrose, three parts of dehydrated serum to one of 
dextrose. In the tube left at room temperature, motile organisms were 
150 
ANDREWS-CULTIVATION OF TRICHOMONAS 
found during the two days following inoculation. In the tube placed in 
the refrigerator no organisms were found from the day after inocu- 
lation to the conclusion of the examinations. 
Effect of different kinds of blood serum upon the cultivation of 
trichomonads from man and rat, and the effect of dextrose on the 
longevity of the culture.-To the salt base, plus 12 % of fresh egg-white, 
was added, in various tubes, equal quantities (1 to 2%) of the follow- 
ing sera: Human (two sets, one which was fresh, and the other 
which had been sealed in an ampoule for two years), rat, rabbit, guinea- 
pig, and monkey. Two sets in duplicate of each were made, one set 
inoculated with Pentatrichomonas ardin-delteili and the other with 
Trichomonas muris. The tubes were incubated at 37.5? C., examined 
daily, and in some cases the organisms were counted. In the case of 
Pentatrichomonas, growth was best in the medium enriched with rat 
serum. In the case of Trichomonas muris, monkey serum gave the best 
cultures, though the rat serum was nearly as good. The flagellates did 
not grow nearly as well in any of the other sera. 
To each tube inoculated with the flagellates from the rat was added, 
the second day after inoculation, one cubic centimeter of a 1.25% solu- 
tion of dextrose made up in the salt base. The next day the organisms 
per cubic millimeter had increased from one and one-half to six times the 
number counted on the day that the dextrose was added. These cultures, 
twelve tubes in all, contained motile organisms for five days, whereas 
the twelve tubes inoculated with the human trichomonad contained 
motile organisms in most of the tubes for two days only. In one tube 
they were found the third day after inoculation. So it seems very clear 
that the addition of dextrose results in an increase in the number of 
organisms and in prolonging the life of the culture. It is possible that 
these results may be accomplished directly by providing more soluble 
food for the flagellates, or indirectly by making the medium more 
suitable for the bacteria that compose the solid particles of food for 
Trichomonas. 
Nutrient broth as a culture medium.-Having failed to get growth of 
Trichomonas in two tubes of undiluted broth, the following dilutions of 
broth were made with the salt base: 100%, 75%, 50%, 25%, 20%, 8%, 
5%, 2%, 1%, and 0%. These tubes were inoculated with Pentatricho- 
monas ardin-delteili, incubated at 37.5? C. and examined daily thereafter. 
The day following inoculation motile flagellates were found in all dilu- 
tions except those containing 100%, 75%, and 0% of broth. The 
second day after inoculation motile flagellates had disappeared from all 
of the tubes except the one containing 25% of broth. No flagellates 
were found in any of the tubes the third day after inoculation. Thus it 
is evident that nutrient broth is not a very good medium for Tricho- 
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monas, and that in order to be of any service at all it should be diluted 
to one-fourth its usual strength. 
Effect of sterilizing Loffler's dehydratcd blood serum.-Portions of 
Loffler's dehydrated blood serum (250 mg.) in paper packages were 
sterilized in the hot-air sterilizer at 160? C. for three hours. It was then 
added to the salt base as usual. The solution was amber colored, and it 
appeared as if the powdered serum did not go into solution as readily 
or as completely as the unheated product did. Tubes were inoculated 
with trichomonads from man, monkey, and rat, and in each case the 
organisms grew as well and as long as in the unsterilized L. D. B. S. 
THERMAL DEATH-POINT 
In 1921 Boeck published an account of the thermal death points of 
the cysts of Endamtoeba histolytica, Endamnoeba coli, Iodamoeba 
biitschlii, Endolimax nana, Giardia lamiblia, and Chilomiastix mesnili. 
The criterion of viability used to determine the critical temperature was 
the eosin test of Kuenen and Swellengrebel (1913). Inasmuch as the 
eosin test is applicable only to cysts, the thermal death points of 
the vegetative stages of the organisms above have not been studied in the 
same manner. Similarly, to date no information is available about the 
thermal death point of Trichomonas which, in the opinion of most 
workers, exists and transfers itself from host to host in the vegetative 
condition in most species. The fact that trichomonads can be grown 
abundantly and quickly in culture suggested a method of determination 
of the thermal death points. This has been worked out on several 
species. 
The method of making the determinations was patterned after the 
technic used for making similar observations on the thermal death- 
point of bacteria. Test tubes containing an exact amount of fresh culture 
medium were placed in a water-bath of a given temperature. When the 
medium had reached that temperature, its volume was increased one- 
ninth by the addition of a suitable quantity of a two-day culture of 
trichomonads. The organisms were, therefore, diluted ten times. At 
the end of ten minutes, the inoculated tube was promptly removed 
and placed in an incubator. Its contents were examined daily thereafter 
to determine the presence or absence of living organisms. 
The following organisms were tested in duplicate a number of times 
each: Pentatrichom,onas ardin-delteili (five anterior flagella), Tricho- 
monas hominis (four anterior flagella), T. muris, T. cuniculi, T. sp.? 
from monkey, T. gallinarum, and T. caviae. Each of these species was 
able to survive ten minutes' exposure to a temperature of 48? C., but 
none of them ever survived similar exposure to a temperature of 49? C. 
It appears, therefore, that 49? C. marks the thermal death point of those 
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species of Trichomonas listed above. In order to demonstrate that the 
culture medium was not modified in some way by this temperature and 
so rendered incapable of supporting the growth of the flagellates, tubes 
of fresh medium were heated at 49? C. for ten minutes, cooled, and 
inoculated with various species of Trichomonas. The organisms grew 
abundantly in all cases, indicating that the medium was still favorable 
after this treatment. It is suggested that these observations may have 
some significance in regard to the proposed treatment of infections with 
parasitic protozoa in the colon by warm enemata. 
A NAEROBIASIS 
Small filter flasks containing healthy cultures of Trichomonas were 
securely stoppered and sealed with a mixture of beeswax and paraffin. 
They were then exhausted to as near zero pressure as vapor tension 
permitted.* The side-arm connection was clamped and sealed, and the 
flasks were incubated. Two determinations each were made upon the 
following species: Pentatrichomonas ardin-delteili, Trichomonias horninis, 
T. cuniculi, T. muris, and T. sp.? from the monkey. In one set of 
determinations, the flasks were opened and examined two days after 
exhaustion; in the other, three days after exhaustion. In each case the 
organisms were alive and healthy, and had apparently multiplied. It is 
evident, therefore, that Trichomonas of the above species can live and 
multiply under anaerobic conditions. 
ATTEMPTS AT STERILIZATION OF CULTURES 
One does not get very far in the study of the cultivation of intestinal 
protozoa before it is realized that the maintenance of the protozoa free 
from bacteria is not only desirable but for many experiments necessary. 
This is not easy to do as the first inoculation of the medium carries with 
the protozoa a variety of species of bacteria that, as a rule, are more at 
home in the new medium than are the protozoa. Furthermore, as the 
following experiments amply illustrate, protozoa are always a trifle more 
susceptible to chemical bactericides than are the bacteria. Nevertheless, 
it is easy to reduce the number of species of bacteria that usually appear 
in the cultures, and it cannot be doubted that in the course of time it 
will be a comparatively easy matter to obtain bacteria-free cultures of 
protozoa. 
Before trying to free the Trichomonas cultures of bacteria it was 
necessary to have some medium that could be sterilized in which to main- 
tain the sterile cultures provided they could be obtained. Neither the 
sodium chloride serum water medium of Hogue (1922) nor the ovo- 
* I am indebted to Dr. W. A. MacNair, of the Department of Physics, Johns 
Hopkins University, who kindly assisted me in the evacuation of the flasks. 
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mucoid medium of Hegner and Becker (1922) give as satisfactory 
growth of flagellates as the citrated saline solution of Loffler's dehydrated 
blood serum, and it was found that this medium could be easily sterilized 
by filtration through a Berkefeldt filter after it had been passed through 
a filter of loose diatomaceous earth in order to free it of its coarser 
particles. The medium was then very clear. It was tested for sterility 
by incubation over night. Tubes that did not remain clear were 
discarded. The first attempt to secure Trichomonas free from bacteria 
was by washing and centrifuging repeatedly in sterile saline or medium, 
but enough bacteria always remained with the organisms so that the 
medium inoculated from the final centrifugate was contaminated. Next 
a tube of sterile medium (5 cc.) was inoculated with five drops of a 
Pentatrichomonas culture. The tube was shaken and from it were 
immediately subinoculated with platinum loop, ten other tubes of sterile 
medium. These tubes were incubated and examined the following day. 
At that time the flagellates had not yet appeared, but each tube was 
cloudy with bacteria. 
These two methods were combined in the hope of obtaining sterile 
cultures. Fifty cubic centimeters of culture containing Pentatrichomonas 
were washed and centrifuged in a sterile saline several times. The 
centrifugate was diluted with sterile saline 1: 10,000, 1: 100,000, and 
1: 1,000,000. Ten tubes of sterile medium were inoculated from the 
1: 10,000 dilution, twenty were inoculated from the 1: 100,000, and 
thirty were inoculated from the 1: 1,000,000 dilution. All of the tubes 
proved to be contaminated with bacteria except one of the 1: 100,000 
dilution, and ten of the 1: 1,000,000 dilution, but none of these eleven 
tubes contained any trichomonads. 
The following experiments were intended to make use of the motility 
of the organisms with the hope that the flagellates would prove to be 
more active than the bacteria and so pass certain obstacles before the 
bacteria did. Accordingly the following devices were employed: A glass 
tube one centimeter in diameter and five centimeters long was covered 
at one end with a cap of filter paper, one, two, or three layers thick. 
The tube was placed, closed end downward, in a fifty cubic centimeter 
centrifuge tube. In some instances the centrifuge tube contained fine 
sand to a depth of about two centimeters. These tubes were sterilized 
with their contents and were then filled with sterile medium and tested, 
by incubation overnight, for sterility. They were then inoculated by 
placing a drop of Trichomonas culture in the small tube, being careful 
not to contaminate the outer tube or contents. The contents of the outer 
tube were examined at intervals of a few hours hoping that the flagellates 
had penetrated the filter paper and sand obstacles. They did penetrate in 
the course of time, but motile bacteria had penetrated in each case before 
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the trichomonads got through. This method has some value in that 
all nonmotile bacterial organisms may be eliminated. 
With the same idea in mind, U-tubes of varying sizes were prepared, 
with the loop filled with fine sand or a mixture of fine sand and diato- 
maceous earth. The tubes were sterilized. In some cases they were 
filled with sterile medium and inoculated in one arm, new tubes of fresh 
sterile medium being inoculated from the other arm at intervals of a 
few hours hoping to recover the flagellates free from bacteria. In other 
cases a large amount of a culture of Trichomonas would be poured in 
one arm, allowing it to seep through the sand in the loop. But in every 
case the sand trap either held back both bacteria and protozoa, or per- 
mitted the bacteria to penetrate before the flagellates could get through. 
The following methods make use of the bactericidal properties of 
chemical or biological products: The first experiments were done with 
egg white which has a decided bactericidal effect when fresh. It was 
found that egg-white could be used in dilutions up to 20% without 
affecting the flagellates; above that amount tended to inhibit growth of 
the trichomonads. Its maximum bactericidal property, roughly noted, 
manifested itself in dilutions of from 10 to 20%. But the bacteria 
soon became fast to the egg-white and after the second day became 
very abundant. The egg-white did not affect all of the bacteria so that 
it was never possible to get a sterile culture by inoculation from an 
egg-white tube. 
Mercurochrome was next given several trials. The stock solution 
was made up (1%) in salt base, and was then diluted with medium, so 
that there were the following strengths of mercurochrome: 0.1%, 0.01%, 
0.001%, 0.0001%, 0.00001%, and 0.0000001%. Neither trichomonads 
nor bacteria grew in the solution of 0.1% mercurochrome, but both grew 
in all other dilutions. The presence of bacteria was determined by 
inoculations of plain agar slants and broth tubes. It is interesting to 
note that motile organisms were found in each of the tubes, with the 
exception of the one noted above, for five days after inoculation, which 
is two days longer than they are usually found in the untreated medium. 
Apparently the mercurochrome inhibited the growth of some of the 
bacteria so that the flagellates were not affected as quickly by the 
bacterial products of metabolism. A new set of six dilutions between 
0.1% and 0.01% mercurochrome were made. In these the bacteria 
were viable in solutions of 0.05% mercurochrome and under, while the 
lethal concentration for Trichomonas appeared to be right at 0.01% 
because the organisms withstood that in some tubes but perished in 
other apparently similar ones. This experiment was repeated three 
times, but the results were always the same. 
In view of the remarkable results of Dr. Veader Leonard (1924) 
at this school with some of the phenolic derivatives, some experiments 
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were made with two chemicals which he recommended for their bacteri- 
cidal effectiveness in organic solutions, butyl resorcinol and butylyl 
resorcinol. Since the protocols and results of the experiments with 
both compounds were exactly the same, they are described together. 
At first the resorcinols were dissolved in the culture medium in a con- 
centration of 0.002%. This stock solution was then diluted with culture 
medium so that there were twelve dilutions ranging from 0.001% to 
0.000002% of the compound. These were inoculated and incubated. 
The next day it was found that the flagellates had grown in all dilutions 
up to 0.0004%, but the broth tubes inoculated from the cultures showed 
bacteria in all of them. The experiment was repeated with a series of 
seven dilutions that covered the range between 0.0004% and 0.0002%. 
One set of these dilutions was made up as described above, that is, with 
the resorcinol added to the culture medium, and another set of similar 
dilutions was made up with the resorcinol diluted with the salt base and 
the Loffler's dehydrated blood serum added to that. The results were 
distinctly different. In the first set, there was no growth of flagellates 
throughout the series, though bacteria grew in each tube. In the second 
set, trichomonads and bacteria grew in each tube. The explanation of 
these results undoubtedly belongs in the realm of biophysics. 
Some attempts were made to free the trichomonads of the bacteria 
by subjecting them successively to the procedures above, but, while the 
number and undoubtedly the species of bacteria were considerably 
diminished by the process there were always some bacteria accompanying 
the protozoa when the process was finished. The most promising results 
were obtained by the use of a Norton Filter RA84, the pores of which 
were large enough to permit the bacteria to pass through but which 
held back the protozoa. By placing this filter in a suction flask attached 
to a pump, and filtering the culture under pressure slowly, adding all 
the time sterile medium it is probable that if the material in the filter 
was then washed by centrifugation and diluted with sterile medium 
that one might finally obtain sterile cultures of Trichomonas. 
SUMMARY 
1. The serum-saline-citrate medium has proved to be the most satis- 
factory medium for the cultivation of certain trichomonads. 
2. Saturation of the medium with oxygen or carbon dioxide has no 
significant effect on the growth of the flagellates. Cultures remain posi- 
tive twice as long when covered with paraffin oil. 
3. Pentatrichomonas ardin-delteili grows better in a medium con- 
taining 2% of human blood serum than in one containing greater 
amounts. It does not multiply in a medium containing 10%o of human 
blood serum. Room and ice-box temperatures are both unfavorable. 
156 
ANDREWS-CULTIVATION OF TRICHOMONAS 
4. Trichonionas inuris gave similar results when inoculated into 
media containing rat blood serum. 
5. Pentatrichonionas ardin-delteili grew better in a medium con- 
taining rat serum than in media containing sera from man, rat, rabbit, 
guinea-pig, or monkey. Trichomtonas muris grew best in a medium 
containing monkey serum. The addition of dextrose brought about an 
increase in the number of T. muris in the culture and also a prolongation 
of the life of the culture. 
6. Pentatrichomonas ardin-delteili did not survive in culture media 
containing 75% or more of nutrient broth. Nutrient broth in lower 
percentages was not favorable for the cultivation of this species. 
7. Trichomonads from man, monkey and rat grew as well in media 
containing sterilized Loffler's dehydrated blood serum as they did when 
this serum was not sterilized. 
8. Thermal death-point. Trophozoites of the seven species of 
trichomonads studied were killed at a temperature of 49? C. 
9. Anaerobiasis. Trichomonads of the five species studied lived and 
multiplied under conditions which indicate that they are facultative 
anaerobes. 
10. Sterilization of cultures. Attempts were made to free Tricho- 
monas cultures from bacteria by the following means: washing, dilu- 
tion, mechanical obstacles and traps, fresh egg-white, mercurochrome, 
butyl and butylyl resorcinol. Eventual success will probably be obtained 
by combinations of these methods, especially with the aid of filtration 
which gave the best results. 
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SOCIETY PROCEEDINGS 
FIRST ANNUAL MEETING OF THE AMERICAN SOCIETY 
OF PARASITOLOGISTS, DEC. 29 TO 31, 1925, 
KANSAS CITY, MO. 
GENERAL DISCUSSION OF MEETING 
The first annual meeting of the American Society of Parasitologists was an 
unqualified success. More than sixty members were present, a fine showing 
when the geographical location of Kansas City is considered. In fact this 
number represented almost twenty-five per cent. of the membership resident 
in the United States. The papers on the program were representative of the 
parasitological work which is being done in the United States. They showed 
careful preparation, were well presented and in general stimulated discussion 
of unusual interest. The sessions were all well attended both by the members 
of the society and by other interested scientific workers. 
Of the total of 38 papers on the program of the Society, 30 were presented 
by the authors and 8 read by title. Two of these papers treated of topics in 
general parasitology, 11 in protozoology, 22 in helminthology and 3 in medical 
entomology. A further analysis of these papers throws light on the type of 
work being done in the field of parasitology in the United States. Less than 
half were of a descriptive type, that is, dealt with the systematic-morphological 
phases of the subject. Of the 38 papers, 18 were purely zoological in character 
and 20 had some practical economic significance. Of the zoological papers, 8 
were systematic-morphological and 10 experimental, including 7 on immunology. 
Of the 20 papers of economic significance, 16 related to human medicine, 2 to 
veterinary medicine and 2 to fish culture. This analysis serves to illustrate 
the complications of parasitology both in subject matter and method, and shows 
the varied interests brought together in the American Society of Parasitologists. 
An important feature of the program was a joint meeting with Section N 
of the American Association for the Advancement of Science, the section on 
Medical Sciences, at which papers were presented on different phases of the 
Medical Aspects of Parasitology. A comprehensive survey of recent develop- 
ments in Medical Entomology was presented by Dr. W. A. Riley which gave 
a very clear picture of recent activities in this important field. The paper by 
Dr. M. C. Hall outlined the remarkable recent development in Anthelminthic 
medication showing that by means of the experimental attack this field is 
emerging from the empirical phase. In the paper on the Changing Viewpoint 
in Hookworm Control, Dr. W. W. Cort outlined the effect on the program of 
hookworm control of recent work on the soil stages of this parasite and of the 
advances that had been made in measuring the infestations and in methods of 
epidemiologic studies. Dr. W. H. Taliaferro gave a very interesting account 
of the work which he has done in the last few years on the resistance of hosts 
to trypanosome infestations. He demonstrated that a reproduction inhibiting 
substance is produced by the host. This has been accomplished by computing 
the coefficients of variation in the lengths of individuals in trypanosome popu- 
lations at various stages in the course of infections, since high coefficients 
indicate a rapidly multiplying population and low coefficients one composed of 
adults. In the enforced absence of the author the paper on Species Sanitation 
in the Control of Malaria by Mark F. Boyd was read by title.* 
* Dr. Riley's paper will be published in the near future in The Nation's 
Health, Dr. Hall's in The American Journal of Tropical Medicine, Dr. Cort's 
in Science and Dr. Taliaferro's in Biological Reviews. 
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The retiring presidential address given Wednesday afternoon by Prof. 
Henry B. Ward was an outstanding feature of the program. Dr. Ward outlined 
some of the recent important advances in parasitology, discussed certain recent 
trends in the subject and by a series of examples of disputed questions indicated 
possibilities for future work. 
ABSTRACTS OF CONTRIBUTED PAPERS 
The relationships of the trematode family Strigeidae (Holostomidae). 
George R. La Rue, University of Michigan. 
That the Strigeidae are true digenetic trematodes has been established by the 
work of Lutz, Ruszkowski, and Szidat. Thanks to the work of Cort, Faust, 
Sewell, and others it is now possible to determine relationships by comparing the 
structures of the cercariae, a method which bids fair to supersede the older 
method of basing relationships upon a comparative study of adult structures. 
If the structures of cercariae in the various groups of Digenea be compared, 
it appears that the Strigeidae are related on the one side to the Schistosomatidae 
and on the other to the Gasterostomata, and that these three groups are less 
closely related to the remaining digenetic trematodes. 
In each of the three groups mentioned the cercariae have a forked tail and a 
similar arrangement of flame cells. In the cercariae of the Strigeidae and 
Schistosomatidae the stem of the tail is slender and the rami usually shorter 
than the stem. The cercaria type of the Gasterostomata, the Bucephalus larva, 
has a tail with short, thickened stem and long rami. Moreover, the miracidia 
of the Schistosomatidae and of the Strigeidae have two pairs of flame cells. 
Other known miracidia have but a single pair. The miracidium of the gaster- 
ostomes is unknown. The arrangement of sexual organs in Bucephalus and in 
the holostome Cyathocotyle is very similar. The pecularities of the non- 
perforate anterior sucker and of the intestine in Gasterostomata and the peculiar 
body form and the special hold-fast organ in Strigeidae are considered to be of 
coenogenetic origin. 
Studies on the Holostome cercariae of Douglas Lake, Michigan. W. W. Cort, 
Johns Hopkins University, and S. T. Brooks, University of Kansas. 
The group of the forked-tailed cercariae with a pharynx and with long tail 
furci, has in the last few years been demonstrated to belong to the holostomes. 
These cercariae are very small and in most of the descriptions in the literature 
the details of structure are not sufficiently worked out to make specific identifica- 
tion possible. In the summer of 1925 while working at the University of 
Michigan Biological Station, we collected nine different species of holostome 
cercariae, seven of which were new. From the study of these forms, we are 
able to emphasize the usefulness of certain characters, which have previously 
been little used for specific differentiation. The activity of the cercariae after 
their escape from the snail host was found to be specific in the extent of move- 
ment and the position assumed when at rest in the water. 
The details of body spination when completely worked out with the highest 
power of the microscope usable on living material, gave at least five points 
which could be used for specific determination and on the basis of this 
character alone every one of our nine species could be distinguished from the 
others. The internal structure of the tail stem was found to be a very useful 
character especially in those with caudal bodies which had a characteristic 
number and arrangement. On this character alone some species can be recog- 
nized with the low power of the microscope. 
The conclusion is drawn that by carefully defining all the characters which 
can be studied, it is possible to build up an absolutely characteristic picture 
for each species of holostome cercariae and to suggest for each species a 
definite character complex which will make later identification fairly easy. 
A subcutaneous tumor in a baboon due to Multiceps larvae. Benjamin 
Schwartz, Zoological Division, Bureau of Animal Industry. 
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A Gelada baboon in the National Zoological Park at Washington, D. C., 
was shot because it was no longer suitable for exhibition purposes owing to 
the presence of a large subcutaneous tumor on its right side in the thoracic 
region. After being removed from the animal the tumor, which weighed three 
pounds, was found to be honey-combed in its interior. The chambers com- 
municated with one another and were completely filled with coenuri, few 
occurring singly, the majority occurring as branching forms. Many cysts 
were sterile but a large number contained from one to several heads, each head 
bearing a double crown of hooks indistinguishable from those of Multiceps 
serialis. Cysts were fed to three dogs in each of which a successful infestation 
with the adult tapeworm was produced. A morphological examination of the 
tapeworms has thus far failed to reveal any characters on the basis of which 
the erection of a new species would be justifiable. In view of the fact that 
gravid segments passed by the infected dogs failed to produce an infection with 
Multiceps serialis in three rabbits after a period of two months, the question 
of the identity of the tapeworms must be left open until further study of the 
material at hand. 
The relation of the types of soils of Alabama to the distribution of hook- 
worm disease. D. L. Augustine and W. G. Smillie. [Published in the American 
Journal of Hygiene, vol. VI, Supplement, March, 1926.] 
Protozoal infections in routine practice. Franklin D. Barker, University of 
Nebraska. 
Three cases of protozoan infections in man which were diagnosed by the 
author at Lincoln, Neb., were reported and discussed. The first was an obscure 
case of amebiasis in which duodenobiliary drainage was employed. The 
second was an unrecognized case of giardiasis of three years standing. The 
third was an unsuspected case of Trichomonas intestinalis. The need for 
physicians to make fecal examinations in routine practice was emphasized. 
The protozoa of insectivorous plants. R. W. Hegner, Johns Hopkins 
University. 
Studies on host-parasite relationships of animals and their intestinal protozoa 
lead to the study of protozoa within the bladders of the Utricularia plant and 
the pitchers of the pitcher plant, which represent a sort of plant "stomach." 
Various protozoa have been found in the utricles (bladders) of Utricularia. 
Experiments were carried on with certain rhizopods, flagellates and ciliates. 
Paramecia were captured by about 30 per cent. of bladders immersed in 
paramecium cultures within an hour, and usually died within the bladders in 
an average period of about 75 minutes. They usually disintegrated within 
several hours after capture. The principal conclusions from these studies 
are, (1) organisms do not force their way into bladders but are captured by 
them; (2) the bladders do not select their prey but any organism small enough 
to enter the vestibule may be captured; (3) organisms as small as Chilomonas 
paramecium (24A in length) may be captured; (4) the protozoa found in the 
bladders in nature are not intruders but captives and are probably all free- 
living species and (5) some of the captured protozoa live successfully within 
(Euglena, Heteronema, Phacus), some slowly starve to death (Centropyxis) 
and others are more or less quickly killed and digested (Paramecium, Stentor, 
Stylonychia, Colpidium). The data presented indicate that the bladders secrete 
something that kills and digests paramecia but does not injure euglenas. 
Various protozoa were also found in the pitchers of Sarracenia ppupurea. 
Experiments with paramecia resulted as follows: (1) paramecia are able to 
live within the liquid either outside or within the pitchers for an indefinite 
period without injury; (2) paramecia may multiply in the pitcher liquid; 
(3) Colpoda and Chilomonas are similar to paramecia in these respects; 
(4) the protozoa that occur in nature in the pitcher liquid are probably free- 
living species carried there by flies although some of them may be species 
restricted to this particular environment. 
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On the life history of Sarcocystis tenella. John W. Scott, University of 
Wyoming. 
Crowley, Bertram, Negri and others have worked out development of this 
parasite in the muscle. Previously, I have demonstrated seasonal infection, 
and the occurrence of infection without the presence of any intermediate host, 
such as insect or mammal. Experimental, circumstantial, and microscopic 
evidence bearing on two points in the life history is here presented. Feeding 
on ground, in restricted enclosures, under moist conditions, is favorable for 
infection, as measured by parasites per cubic centimeter of muscle. Feeding 
from racks, in dry, barren lots results in light infection. This holds true 
whether lambs are raised in open or in screened enclosures. Lambs grazed, or 
fed by hand, on grass contaminated with feces, show heavy infections. Of four 
lambs taken after birth, removed to a distance, raised by hand and grazed in a 
a small moveable pen, one was fed contaminated grass. When killed, all 
showed very heavy infection. All results favor the idea of an intestinal stage 
of S. tenella, similar to S. muris, as demonstrated by Negri and Crowley. Study 
of the size of sarcocysts in sheep and lambs of known ages, shows that at any 
age a large per cent. of sarcocysts rapidly disappear. This probably explains 
how infection carries over from year to year, and gives significance to the 
development of the muscle stage. The cyst wall grows thinner with age, and 
developed spores have been observed in capillaries, but how they reach a new 
host is not yet known. 
Notes on the control of Gydrodactylus. John E. Guberlet, University of 
Washington. 
Gyrodactylus elegans Nordm. has caused considerable loss to fry and finger- 
lings of rainbow trout, Salmo irideus, in ponds in at least one of the hatcheries 
in the state of Washington. The symptoms have been observed at others by 
hatchery attendants but the presence of Gyrodactylus has not been verified. 
The characteristics of the disease are so distinct that there can be little 
doubt of its presence at other hatcheries in the state. Studies have been made 
in regard to transmission from one species of fish to another. The organisms 
apparently can be transmitted only by contact and crowded conditions such 
as those found at hatcheries are conducive to the spread of the parasite. 
Experiments on the control of the organism have been made. Numerous 
solutions have been tried but best results were obtained by using a 4.5 to 5 
per cent. salt solution. The firsh are immersed for 1 to 2 minutes at intervals 
of 2 to 3 days. Three or four baths seem to reduce the organisms to such an 
extent that they are harmless to the fish. The fin lesions heal rapidly after the 
first or second immersion. Saturated solutions of calcium sulphate show some 
efficacy against Gyrodactylus. 
Seasonal infestation of Nassa obsoleta with larval trematodes. Harry M. 
Miller, Jr., and Flora E. Northrup, Washington University, St. Louis, Mo. 
Numbers of Nassa obsoleta Say from Woods Hole were examined periodically 
during one year beginning in August, 1924, with a view to determining the 
nature, intensity, and seasonal fluctuations of the larval trematode infestation. 
In all 8,875 individuals were dissected. Six species of trematode cercariae were 
found, of which only one had previously been described: two echinostome, one 
trichocercous, one furcocercous, one fin tailed distome, and one Cercariaeum. 
The total per cent of infestation varied from 2.4 to 8.5; the graph shows two 
maxima of the same height, appearing in December and in July. The per cent 
of infestation with the tailless larva, Cercariaeum sp., was by far the greatest 
in every collection but one. The trichocercous cercaria, present in eleven out 
of the twelve collections, was found in a high per cent of Nassa in early July. 
The furcocercous and the fin tailed distome cercariae were found only in late 
July and August; one echinostome cercaria was present only in October and 
November; another echinostome larva was found in December, March, May, 
July and August. Very few life histories of marine trematodes have been 
worked out, and the significance of these fluctuations in larvae is not known. 
The migrations of fishes or birds may account for them in part. 
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Studies on the effect of parasitism upon the tissues. II. With special 
reference to a New Diplostomous Trematode found in the Minnow Notropis 
anogenus Forbes. H. P. K. Agersborg, James Millikin University, Decatur, Ill. 
(Published in Archiv. Schiffs- u. Tropenhygiene, vol. 30, January, 1926.) 
The cestodes of the rhinoceroses. H. W. Stunkard, New York University. 
(Published in the American Museum Novitates Series, New York City.) 
The morphology of Davainea proglottina, a cestode of the chicken. Franklin 
D. Barker and G. W. Bowers, University of Nebraska. 
In a study of this tapeworm based on the examination of 300 specimens, 
corrections are made in previous descriptions and additional points on mor- 
phology are given. 
The inhibition of reproduction in Trypanosoma lewisi. W. H. Taliaferro, 
University of Chicago. 
In 1924 the present author (Jour. Exper. Med., 39:171-190) demonstrated 
experimentally that during the course of infections with T. lewisi in the rat 
there was formed a reaction-product which inhibited reproduction of the 
trypanosomes, but which apparently did not kill them or affect their vitality or 
infectivity. Investigations have now been extended to ascertain in what respect 
this reaction-product resembles those previously described by immunologists 
such as lysins, etc. In testing its filterability it was found that it passes a 
given filter only when the filter allows substances like hemoglobin to pass 
through readily. It is precipitated partly in the euglobulin and partly in the 
pseudoglobulin fraction of the immune serum. Fractionation of the immune 
serum was carried out both by ammonium sulphate and by Locke and Hirsch's 
method of electrodialysis. So far it behaves like most known immune bodies. 
Its affinity with its supposed antigen, however, differs from these. If large 
numbers of dividing T. lewisi are left in contact with the immune serum and 
then removed by centrifugation, the immune serum does not diminish in titer. 
Immunity in coccidiosis of cats and dogs. Justin M. Andrews, Johns Hopkins 
University. 
Kittens under 600 grams, that have not been infected with Isospora felis, 
are killed within a week when inoculated with at least 100,000 oocysts. If they 
are inoculated with smaller numbers they show within three days intestinal 
symptoms varying in severity according to the inoculation. Within a week of 
inoculation, fresh oocysts appear in the feces. Discharge of oocysts continues 
for 10 to 36, usually about 30 days, and the animal recovers, sustaining only 
a transient inhibition to growth processes. This is the normal course of 
infection in cats. 
Acquired immunity. 
Attempts at reinfection of recovered animals have all been unsuccessful. 
Five cats and two dogs, whose history with regard to coccidiosis was known, 
were inoculated from one to three times each at intervals of from six to twenty- 
three days with oocysts of the strain that had previously infected them and in 
some cases with oocysts from other strains. None of the animals showed 
evidence of atypical or of an abortive type of infection. Seven half-grown 
cats brought into the laboratory, histories unknown, were inoculated with 
oocysts of Isopora felis. None of them showed evidence of infection. These 
results indicate that a total immunity of unknown duration is acquired in cats 
and dogs through infection with coccidia. It is observed that acquired immunity 
is similar to the phenomenon of host-parasite specificity in coccidiosis and it 
is suggested that the mechanism of each type of immunity may be correspond- 
ingly similar. 
Enucleation of Mastigina hylae. Elery R. Becker, Iowa State College. 
Mastigicta hylae is a member of the order Rhizomastigina which lives in the 
posterior intestine of the tadpole stage of Rana catesbiana and Rana clamitans. 
While streaming normally the body is spatulate in shape. The nucleus and 
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flagellar apparatus are at the anterior end, the flagellum being inactive. The 
streaming is a typical "fountain streaming." 
If the anterior half of the body be severed from the posterior, locomotion 
ceases in the enucleated part which rounds up into a sphere. The anterior part 
continues normal streaming. If by dislocation with a needle or by means of 
centrifuging, the nucleus is forced to travel posteriorly with the outer gelled 
layer, the streaming is arrested for a moment, then the nucleus pushes ahead, 
forming a new basis for the cell as streaming is resumed. 
Ecto-Parasitic Infusoria from Fish. John E. Guberlet, University of 
Washington. 
Three species of ecto-parasitic Infusoria, Cyclochaeta domerguei Wallengren, 
Chilodon cyprini Moroff, and Ichthyophthirius multifiliis (Fouquet) were 
observed to be the caustive factors of destructive diseases of fish in aquaria 
and hatchery ponds of the Pacific Northwest. Cyclochaeta domnerguei and 
Chilodon cyprini were demonstrated to be the cause of an epidemic in aquaria 
containing tench, catfish, crappie, suckers, carp, and stickleback. Salmon, trout, 
and perch were not attacked when placed in aquaria with other affected fish. 
Both species of infusoria were present on the fishes at the same time but vary 
numerically according to season. Temperature plays an important role in 
relation to the seasonal distribution of both Cyclochaeta and Chilodon. 
Cyclochaeta demerguei develops best and is most destructive to fish when the 
water is cold, 42 to 50? F., while Chilodon cyprini becomes numerous in the 
same aquarium when the temperature raises considerably above 50? F. It was 
observed that with the elevation of temperature in the spring cylochaeta 
gradually decreased in numbers, became inactive and sluggish while Chilodon 
increased numerically and in activity. During the present autumn the reverse 
was true as the temperature of the water fell. Ichthyophthirius multifiliis 
caused serious loss of fry and fingerlings of cut-throat trout, Salmo mykiss, in 
hatchery ponds. Baths of 15 to 20 minutes duration at intervals of 2 to 3 days 
in a 2% common salt solution proved effective against Cyclochaeta and Chilodon 
while keeping the fish in rapidly running water served to keep Ichthyophthirius 
under control. 
Moving pictures of human intestinal protozoa. Material prepared and 
photographed by T. B. Magath and Earl Irish, Mayo Clinic, Rochester, Minn. 
This film illustrates the possibilities of photographing small organisms with 
a moving picture camera through the microscope. A very rapid lens F 1.9 and 
a brilliant source of cold light is necessary. The magnification at the ground 
glass is 500 diameters, larger magnifications are possible. The common 
intestinal human protozoa are illustrated in this film. It is possible to analyze 
the movement of these organisms by reducing the speed of the film. 
Effect of repeated bleeding upon resistance of chickens to parasitism. 
James E. Ackert, Kansas State Agricultural College. 
While studying the effect of the nematode, Ascaridia perspicillum (Rud.), 
upon the blood-sugar content of chickens it was found that the resistance of the 
chickens to this parasite was affected. Ordinarily, when vigorous young 
chickens are parasitized by the administration of several hundred embryonated 
eggs of this nematode, nearly all of the young worms are thrown off by the 
chicken within a month. In this experiment in which pedigreed single comb 
white leghorn chickens from the same brood were used, from one-half to 
two cc. of blood were taken weekly, by cardiac puncture, from each chicken 
over a period of five weeks. When the chickens were autopsied, instead of 
finding a few quite immature worms, the latter were found to be present in 
rather large numbers and in almost mature condition. Subsequent experiments 
with other lots of chickens have confirmed these findings. The results show 
that repeated bleeding makes young chickens more susceptible to Ascaridia 
perspicillum and seem to indicate that the blood may be the seat of resistance 
to this intestinal parasite of chickens. 
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Vitamin B, a factor in the resistance of chickens to Ascaridia perspicillum 
(Rud.). Naomi B. Zimmerman, Lola B. Vincent and J. E. Ackert, Kansas 
State Agricultural College. 
Three groups of pedigreed young chickens (single comb white leghorn) of 
the same brood were compared in an investigation of vitamin B as a factor in 
their resistance to parasitism by the round worm, Ascaridia perspicillum. 
Group I was fed on a normal adequate diet, group II on a synthetic 
adequate diet, and group III on a synthetic diet adequate in all respects, except 
for vitamin B. Two weeks afterwards the chicks were parasitizied with the 
roundworm, Ascaridia perspicillum, by each being fed approximately an equal 
number of embryonated eggs. Three weeks later they were killed and the 
number and size of the worms in the intestines determined. The young chicks 
fed on a diet deficient in vitamin B, but adequate in all the other food substances, 
appeared to be less resistant to parasitism by the roundworm, Ascaridia 
perspicillum. The worms in the intestines of the chickens of this group were 
much more numerous and grew to be significantly larger than those in chicks 
of the same age, raised under the same conditions, but given a ration which 
was entirely adequate. 
Resistance of chickens to the nematode, Ascaridia perspicillum. C. A. 
Herrick, Johns Hopkins University. [Published in the American Journal of 
Hygiene, 6: 153-172, January, 1925.] 
Subulura brumzpti from the turkey in Porto Rico. Eloise B. Cram, Zoological 
Division, Bureau of Animal Industry. 
Nematodes collected by Dr. Dikmans from the ceca of a turkey in Porto 
Rico have been identified by the writer as Subulura brumpti. This species 
was described by Lopez Leyra in 1923 on the basis of specimens collected by 
him from the chicken in Spain. He notes in addition that specimens reported 
as Subulura suctoria by Seurat in 1914 from Algeria and by Gendre in 1909 
from Dahomey, are identical with the nematode described by him as S. brumlpti 
and that the descriptions given by those two authors do not agree with the 
original description of S. suctoria. Gedoelst in 1916 reported the finding of 
specimens in a chicken in the Belgian Congo which agreed perfectly with those 
of Gendre; from this statement and the description given by Gedoelst, it 
appears that the worms collected by him were also S. brumpti. 
The present finding constitutes a new host and a new locality report for 
S. brumpti. It is possible that the parasite was brought to Porto Rico by the 
Spaniards with their fighting cocks. The only previous report of a species 
of Subulura from the turkey is by Baylis in 1923. He identified specimens in 
Looss' collection as S. suctoria. However, since S. brumpti had not at that 
time 'been separated from S. suctoria, it is possible that Baylis followed the 
description given by Seurat or Gendre and that he had S. brumpti. 
A new blood fluke, Unicaecum ruszkowskii n. g. n. sp.; a contribution to 
the relationship of the blood infesting trematodes H. W. Stunkard, New York 
University. 
A new blood fluke has been found in Pseudevys scripta from the southeastern 
United States which throws additional light on the problem of the blood infest- 
ing trematodes. A new genus Unicaecum is created to contain these worms 
for which the specific name rusxkowskii is proposed. The specimens are 
6 to 8 mm. long, 0.5 to 0.96 mm. in width, and 0.2 to 0.4 mm. in thickness. The 
musculature is weak, acetabulum and pharynx absent. Esophagus is surrounded 
by secretive cells. Digestive system consists of single cecum, which extends 
almost to posterior end of body. Testes form continuous lobed column in 
center of body; vas deferens arises from anterior end and passes backward in 
sinuous course. Cirrus sac and cirrus are present. Genital pore is ventral, 
sinistral, and near posterior level of testis. Ovary is long, coiled, and situated 
in posterior third of body; oviduct arises from posterior end, passes backward 
to ootype, and uterine duct leads forward to genital pore. Seminal receptacle 
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and Laurer's canal are absent. Vitellaria consist of irregularly distributed 
follicles extending from level of esophagus to ootype. Eggs are large, thin 
shelled, spherical, discharged singly. 
This form undoubtedly belongs to the family Spirorchidae although the family 
diagnosis must be amended to contain it. In details of structure these worms 
manifest similarity to the schistosomes and present further evidence to support 
the idea of the genetic relationship of the blood inhabiting flukes. 
Native case of infestation by the fish tapeworm Diphyllobothriunm latum. 
M. W. Lyon, Jr., South Bend, Ind. [Published in the Journal of the American 
Medical Association, 86:264, Jan. 23, 1926.] 
Parasites, chiefly Metazoan, observed in 7000 specimens of feces from 
Koreans, with an attempt to interpret the finding. Ralph G. Mills, University 
of Colorado, School of Medicine. 
Routine laboratory examinations constitute the basis for an exhaustive 
study of parasitism among Koreans, explanations and comments being presented 
by one who has practiced for a long period among them. It represents a true 
cross-section of the population, and emphasizes primarily infections of clinical 
significance. It is not a parasitological survey of the region. The series is 
analysed as to residence, sex, age groups, and occupation, each species found 
being discussed in its relation to each. Biological facts bearing upon the 
local situation, and hygienic conditions which affect parasitic development 
and infectivity have been carefully studied. 
The infection incidence of important parasites with control data is as 
follows: 
This Report, Autopsies, Japanese Reports, 
Parasite per cent per cent per cent 
Hookworms (Ancylostoma and Necator).., 17 31.4 39 -54.7 
Trichuris trichiura ....................... 73.8 62.9 69 -93.7 
Ascaris lumbricoides ..................... 53.2 37.4 65 -86 
Taenia saginata .......................... 2.9 20.6 6.9-11.7 
Enterobius vermicularis .................. 0.64 ........ 
Clonorchis sinensis ...................... 0.03 11.4 2 6.5 
Paragonimins westermani ................. 0.3 17.4 2 6.5 
Strongyloides stercoralis ................ 0.16 ........ 
One species of parasite was present in 36.2%, two in 43.13%, three in 
8.4%, four in .53% and none in 11.7%. The increasing popularity of anthel- 
minthics affects these figures. 
Hookworm infestation is common, but hookworm disease is rare. Ascaris 
infection occurs early in life, and persists with little change in incidence. 
Enterobius is common clinically and the probable cause of rectal lesions. The 
private garden plot, owned and tilled by most families, fertilized by their own 
or purchased night-soil, is more important in spreading almost all the metazoan 
parasites than other forms of agriculture. Occupation and all other factors 
are insignificant except as they are influenced by this universal custom. Home 
or local production of food products and prevailing customs which seem to be 
unchangeable, result in widespread infections. Eating with unwashed hands, 
food contamination, flies, and home garden plots are the significant factors in 
infection. 
Fasciolopsis and species differentiation among the trematodes. Henry B. 
Ward, University of Illinois. 
The various species that have been proposed for this genus by different 
observers were studied and a critical test made of the validity of these species 
on the basis of material from the region and host involved. The individual 
points which have been utilized for the differentiation of species among the 
Trematoda were discussed with the object of determining which structures 
are subject to mechanical modification by different methods of handling. An 
effort was made to determine what structural elements are most desirable 
as differential characteristics and how they rank in systematic value. 
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Effects of feeding animals with trichinous meat containing nonviable 
trichinae. Benjamin Schwartz, Zoological Division, Bureau of Animal Industry. 
[Published in the Journal of Agricultural Research, 31:945-947.] 
Kamala, a satisfactory anthelminthic for tapeworms in poultry. Maurice C. 
Hall and Jacob Shillinger, Zoological Division, Bureau of Animal Industry. 
At the present time tapeworms are regarded as capable of producing serious 
pathological conditions in poultry, the conditions involving malnutrition, with 
concomitant falling off in egg production, and even such bizarre effects as 
serious nervous disturbances of a paralytic type simulating the effects of a 
vitamine deficiency. The demand for a drug which would remove these worms 
has been quite insistent, but up to the present time no evidence has established 
any drug as of value and all the critical tests of drugs have shown them to be 
inadequate and unsatisfactory. Critical tests by the writers have shown that 
kamala is a satisfactory drug for the removal of tapeworms from chickens. In 
their experiments the drug has been approximately 100 per cent effective 
when administered in adequate doses and these doses appear to be quite safe- 
The dose for chickens weighing as much as 1.5 pounds is 1 gram. This dose 
can be administered in capsules or in the form of pills. Attempts to administer 
the powder in feed, either in dry mash, wet mash, clabber, or other foods, 
have been unsatisfactory as chickens do not relish the mixture and hence 
can not be depended on to eat it even after fasting for 12 hours or some- 
what longer. Such birds as ate the mixture usually were freed of tapeworms 
more or less completely, but the results have not been satisfactory as a rule. 
Treatment of trichiniasis, report of a case. T. B. Magath, Mayo Clinic, 
Rochester, Minn. 
A report is given of the treatment of a case of trichiniasis with intensive 
use of antimony and arsenic intravenously. Counts of the number of larvae 
in muscle units made before and after treatment showed no effect of the treat- 
ment. While the patient recovered, there is no evidence that this form of 
treatment influenced the course of the disease in any way. No instance in 
literature can be found in which counts of larvae have been made before and 
after treatment, although antimony and arsenic have been credited with being 
beneficial in trichiniasis. 
Histoplasmosis of Darling, with report of a case originating in Minnesota. 
William A. Riley and Cecil J. Watson, University of Minnesota. 
In 1906, Samuel T. Darling reported a new and peculiar infection of man 
observed in the case of a Martinique negro laborer in the Ancon Hospital, 
Canal Zone, Panama. It was characterized clinically by a greatly enlarged 
spleen, emaciation, irregular fever and anemia. In the endothelial cells of 
the affected organ were to be found enormous numbers of a minute encapsuled 
organism which Darling gave the name Histomplasrma capsulatum. The disease 
he designated as histoplasmosis. Subsequently, out of 33,000 admissions to 
the hospital, two additional cases were found, one other Martiniquan and a 
Chinese who had lived for 15 years in Panama. All were postmortem findings. 
To the present no additional cases have been reported. The disease has been 
regarded as a rare tropical disease of which cases might appear in the interior. 
where the influence of the sanitarian had not been felt. 
The fourth case we have found in a Minnesota woman who had not been 
out of the state in 42 years. The clinical symptoms agreed closely with those 
noted by Darling. The enlargement of the spleen was first perceptable eight 
years before death. On autopsy it was found to be 10 times the normal size. 
The pseudotubercles in the lungs, and focal necroses in the liver, spleen and 
lymph bodies were marked. 
The causative organisms were present in enormous numbers, especially in 
the reticular cells of the lymph nodes and spleen. As pointed out by da Rocha 
Lima in 1912, they are closely related to Cryptococcus farciminosus Rivolta, 
the causative organism of epizootic lymphangitis of horses. Though rare cases 
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of the latter have been reported for man they were not of the systemic nature 
which characterizes histoplasmosis. The finding of this case in the north makes 
necessary a consideration of its possible occurrence in obscure cases of 
splenomegaly. 
Parasite mortality in the asexual cycle of bird malaria. Ernest Hartman, 
Johns Hopkins University. 
Parasite incidence was measured at one and two hour intervals between 
sporulation periods during the rise of the infection in the canary. The counting 
method used was standardized for personal variation, size of sample, and 
uniformity of sample. Personal variation was less than two per cent. The 
required size of a sample for a probable error of one-tenth the number of 
parasites was measured by the formula N=45.494 1p in which N is the 
number of corpuscles. Parasite distribution on the slides was uniform but 
varied according to laws of random sampling. Thus the total probable error 
was above ten per cent. 
Three cases were tried and found to fit the formula y = abX in which y is 
the calculated number of parasites, a is a starting point, b the hourly rate of 
decline, and x the time interval. Observed and calculated numbers differed in 
accord with the probable error and no time showed all positive or all negative 
deviations. The average percentages of deviation were 8.38%, 8.3%, and 10.0%. 
The corresponding rates of decrease per hour were 5.184%, 3.873% and 3.507%. 
The mortality rate remained constant during twenty-one hours. There was 
a significant difference in mortality rates in different birds. There was no 
evidence of parasite localization in the tissues. The type of mortality curve is 
the same as for some free-living forms and a similarity is suggested between 
the host-parasite relationship and the ecological environment of a free-living 
animal. However, the lethal factors may not be the same. 
Accuracy in dilution counting of hookworm ova. N. R. Stoll and W. C. 
Hausheer, John Hopkins University. [Published in the American Journal of 
Hygiene, vol. VI, Supplement, March, 1926.] 
Further data concerning Bacterium tularense in the wood tick, Dermacentor 
andersoni Stiles. 
The common wood tick of the Rocky Mountain region, Dermacentor 
andersoni, is an intermediate host of Bacterium tularense, the specific infectious 
agent of tularaemia. This tick is concerned both in the transmission of the 
disease among rodents and in the causation of human infection. Recent observa- 
tions have shown that not only is the bacterium passed from stage to stage 
of the tick within the limits of a single generation, but that it may also be 
transmitted from one generation to the next through the eggs. Such hereditary 
transmission is further evidence of the importance of this tick as a factor in 
the natural maintenance of the infection in sections of the country in which 
it occurs. It also has a general interest as well, since it is the first demon- 
stration of the transmission of a known bacterium through the egg stage of 
any insect or arachnid. From the standpoint of human infection the wood tick 
is of especial importance in the sagebrush plains regions of the Rocky Mountain 
states. This importance is due not only to transmission by the tick itself but 
also to the fact that this tick likewise infects jackrabbits, of which it is an 
important parasite. The jackrabbit in turn becomes another potent source 
of human infection because of the frequency with which the flesh of this 
animal is used for human food, chicken feed and fish bait. 
LUNCHEON AND BUSINESS MEETING OF THE SOCIETY 
The luncheon of the society which was held Wednesday noon, December 30, 
1925, at the Kansas City Athletic Club was attended by sixty members of the 
society and guests. After the luncheon the annual business meeting was held, 
the minutes of which follow: 
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The meeting was called to order by the President, Professor Henry B. Ward. 
A total of 58 active members of the society were present. A nominating 
committee was appointed consisting oMDr. M. C. Hall, chairman, Dr. W. A. 
Riley and Dr. W. W. Cort to report at the end of the program on Thursday p. m., 
December 31, on nominations for officers for 1926. 
The following resolutions were adopted in memory of Dr. S. T. Darling 
and Dr. B. H. Ransom, members of the society who died during the year 1925: 
"The society expresses its deep sorrow in the tragic death of one of its 
most distinguished members and first vice-president, Samuel Taylor Darling, 
who in May was killed in an automobile accident in Syria while engaged in 
malaria work for the League of Nations. Dr. Darling was one of the leading 
authorities in the world in tropical medicine and his contributions on malaria 
and hookworm disease have been of great importance in developing control 
measures. He represented in the very finest way the application of parasi- 
tological research to the solution of medical and public health problems, and 
his death at the very height of his power has been a serious blow to American 
parasitology. 
"The Society expresses its deep sorrow in the sudden death of one of its 
founders and a member of its Council, Brayton Howard Ransom, who died on 
September 21, 1925, after a short illness. In twenty-five years of scientific 
effort, Dr. Ransom, through his publication of more than 160 papers, had come 
to be known as one of the foremost parasitologists of the world. He had an 
important part in building up veterinary parasitology in this country and in 
developing control methods for a number of parasites of domesticated animals 
and of man. His loss at the time of his greatest usefulness is a serious blow 
to our Society and to the field of parasitology." 
The report of the committee on permanent constitution consisting of 
R. W. Hegner, chairman, M. C. Hall and W. W. Cort was presented after 
reading. The report of the committee was accepted and the permanent consti- 
tution as recommended adopted. A copy of the permanent constitution follows: 
CONSTITUTION AND BY-LAWS OF THE 
AMERICAN SOCIETY OF PARASITOLOGISTS 
NAME AND OBJECT 
The name of the society is the American Society of Parasitologists. 
The object of the Society is the association of workers in the field of parasi- 
tology for the presentation and discussion of new or important facts and 
problems in that science and for the adoption of such measures as will tend 
to the advancement of parasitological teaching and investigation in this country. 
MEMBERSHIP 
The members of the Society shall be of two classes, active and foreign 
honorary. 
Any person interested in parasitology is eligible for active membership. 
Any foreign scientist who has made eminent contribution to parasitology 
may be eligible for honorary membership. 
Candidates for membership shall be elected by the Council. 
OFFICERS 
The officers of the Society shall be a President, a Vice-President, a Secretary 
and a Treasurer, who shall be elected by ballot for one year, and members-at- 
large of the Council. 
The Council shall consist of the President, the Vice-President, the Secretary, 
the Treasurer and eight members elected by ballot from the Society at large, 
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two for four years, two for three years, two for two years and two for one year. 
After the first year, two members-at-large of the Council shall be elected each 
year to serve four years. If any vacancy occurs among the officers the Council 
is authorized to appoint a member to fill out the unexpired portion of the 
current year. 
The routine business of the Society shall be administered by the Council. 
Five shall constitute a quorum of the Council. 
DUES 
The dues shall be one dollar per year unless changed by vote of the Society 
at an annual meeting. 
MEETINGS 
There shall be an annual meeting and such other scientific or business 
meetings as the Council shall determine. 
During the annual meeting a business meeting will be held for the election 
of officers for the ensuing year and for the transaction of other business. 
TREASURER'S REPORT 
The treasurer's report for 1925 was presented in the following form: 
Total receipts: Dues of 321 members @ $1.00 .......... $321.45 
Total expenditures ................................... 320.56 
Balance, Jan. 1, 1926 ................................... $ 0.89 
The secretary reported a total of 321 charter members and asked for sug- 
gestions for future activities. 
It was voted to accept the reports of the secretary-treasurer. 
A resolution of thanks to the secretary-treasurer for his work for the year 
was then passed. 
In the discussion of policies and activities for the future the following points 
were suggested: 
1. That a study of the present status of the teaching of parasitology in 
the United States be undertaken. 
2. That the Society make contact with the Society of Clinical Pathology. 
3. That consideration be given to the advisability of a prepublication of 
abstracts of the program for the next meeting. 
The meeting adjourned. 
OFFICERS AND COUNCIL MEMBERS FOR 1926 
President ................................ C. W. Stiles 
Vice-President ..... ..................... C. A. Kofoid 
Secretary-Treasurer .......................W . W . Cort 
Members-at-Large of the Council: 
For four years: For three years: For two years: For one year: 
M. C. Hall P. Bartsch R. W. Hegner W. A. Riley 
H. B. Ward F. C. Bishopp G. W. Smillie E. E. Tyzzer 
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LIST OF 321 CHARTER MEMBERS 
(Elected before December 31, 1925) 
Ackert, J. E., Kansas State Agricultural College, Manhattan, Kan. 
Agersborg, H. P., James Milliken University, Decatur, Ill. 
Allen, Ena A., 2935 Magnolia Avenue, Berkeley, Calif. 
Allen, Fred W., Jr., University of Kansas, Lawrence, Kan. 
Allen, J. A., Charlottestown, Prince Edward Island. 
Allen, J. L., 2001 F and M Bank Building, Fort Worth, Tex. 
Andervont, H. B., 615 N. Wolfe Street, Baltimore, Md. 
Andrews, J. M., 615 N. Wolfe Street, Baltimore, Md. 
Ashford, Bailey K., San Juan, Porto Rico. 
Augustine, D. L., Department of Comparative Pathology, Harvard Medical 
School, Boston, Mass. 
Baerg, W. J., Agricultural Experiment Station, University of Arkansas, Fayette- 
ville, Ark. 
Babcock, O. G., Bureau of Entomology, Sonora, Tex. 
Baker, A. W., Ontario Agricultural College, Guelph, Ontario, Canada. 
Baker, Clara, E., Hygienic Laboratory, Washington, D.C. 
Balduf, W. V., Department of Entomology, University of Illinois, Urbana, Ill. 
Ball, Gordon H., Southern Branch of the University of California, Los Angeles, 
Calif. 
Bangham, R. U., The College of Wooster, Wooster, O. 
Barber, L. S., Florida State College for Women, Tallahassee, Fla. 
Barker, Franklin D., University of Nebraska, Lincoln, Neb. 
Bartsch, Paul, U. S. National Museum, Washington, D. C. 
Bass, C. C., School of Medicine, Tulane University, New Orleans, La. 
Beaudette, F. R., Agricultural Experiment Station, New Brunswick, N.J. 
Beaver, W. C., Wittenberg College, Springfield, O. 
Becker, E. R., Iowa State College, Ames, Ia. 
Beckwith, T. D., Division of Bacteriology, University of California, Berke- 
ley, Calif. 
Beij, Mrs. Fay Pierce, 1748 Lamont Street, Washington, D.C. 
Benbrook, E. A., Division of Veterinary Medicine, Iowa State College, Ames, Ia. 
Bennett, D. H., Texas Experiment Sub-Station No. 14, Sonora, Tex. 
Bequaert, Jos., Department of Tropical Medicine, Harvard Medical School, 
Boston, Mass. 
Bigelow, R. P., Department of Biology and Public Health, Massachusetts Institute 
of Technology, Cambridge, Mass. 
Bishop, E. L., Department of Public Health, Nashville, Tenn. 
Bishopp, F. C., Botany and Zoology Building, Ohio State University, Columbus, O. 
Black, J. H., Medical Arts Building, Dallas, Tex. 
Boeck, W. C., Harvard Medical School, Boston, Mass. 
Boyd, Mark F., International Health Board, 61 Broadway, New York, N.Y. 
Bradley, G. H., Mound, La. 
Bray, W. E., University Hospital, University, Va. 
Brooks, Frank G., Department of Biology, Oklahoma City University, Okla- 
homa City, Okla. 
Brooks, S. T., Department of Zoology, University of Kansas, Lawrence, Kan. 
Brown, Harold, 615 N. Wolfe Street, Baltimore, Md. 
Brues, C. T., Bussey Institute, Harvard University, Boston, Mass. 
Bruyning, S. C., Wilberforce University, Wilberforce, O. 
Buice, Wm. A., Baylor University, Waco, Tex. 
Butler, Comdr. C. S., U.S.N., Sanitary Engineer of Haiti, Port-au-Prince, Haiti. 
Buys, John L., St. Lawrence University, Canton, N.Y. 
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Cahn, A. R., Natural History Hall, Urbana, Ill. 
Cain, Charles B., Agricultural and Mechanical College, Miss. 
Cameron, A. C., Chief Veterinary Inspector, Health of Animals Branch, Ottawa, 
Ontario, Canada. 
Cameron, A. E., University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 
Canavan, Wm. P., Zoological Laboratory, University of Pennsylvania, Phila- 
delphia, Pa. 
Carr, Henry P., Leesburg, Ga. 
Carroll, Mitchell, Franklin and Marshall College, Lancaster, Pa. 
Castellani, A., College of Medicine, Tulane University, New Orleans, La. 
Causey, David, Department of Zoology, University of California, Berkeley, Calif. 
Chandler, A. C., School of Tropical Medicine, Calcutta, India. 
Christie, J. R., Division of Nematology, Bureau of Plant Industry, Wash- 
ington, D.C. 
Clark, H. C., Tela Railroad Company Hospital Laboratory, Tela, Honduras. 
Cleave, David C., 3611 S. Hope Street, Los Angeles, Calif. 
Cleveland, L. R., Department of Tropical Medicine, Harvard Medical School, 
Boston, Mass. 
Cobb, N. A., Division of Nematology, Bureau of Plant Industry, Washington, D.C. 
Coleman, Barney E., Medico-Dental Building, 8th and Francisco Streets, Los 
Angeles, Calif. 
Cort, W. W., School of Hygiene and Public Health, Johns Hopkins University, 
Baltimore, Md. 
Cowdry, E. V., Rockefeller Institute, 66th Street and Avenue A., New York, N.Y. 
Coventry, Frances A., Department of Hygiene and Bacteriology, University of 
Chicago, Chicago, Ill. 
Cram, Eloise B., Zoological Division, Bureau of Animal Industry, Wash- 
ington, D.C. 
Craig, Lt. Col. Chas. F., Medical Corps, Headquarters Hawaiian Department, 
Honolulu, H.I. 
Crawley, Howard, 5239 Wissahicken Avenue, Philadelphia, Pa. 
Crowley, M. T., Fordham University, New York, N.Y. 
Curtice, Cooper, Vienna, Va. 
Curtis, W. C., University of Missouri, Columbia, Mo. 
Danheim, Bertha L., Kansas State Agricultural College, Manhattan, Kan. 
Darling, S. T., Leesburg, Ga. (Deceased.) 
Davis, H. S., Bureau of Fisheries, Washington, D.C. 
Davis, J. J., Purdue University, Lafayette, Ind. 
Davis, Nelson, C., Commissao Rockefeller, Rio de Janeiro, Brazil. 
Dikmans, G., Porto Rico Agricultural Experiment Station, Mayaguez, P.R. 
Dorman, H. P., Natural History Hall, Urbana, Ill. 
Dove, W. C., Box 61, Jacksonville Beach, Fla. 
Drake, J. C., Iowa State College, Ames, Ia. 
Dunn, Lawrence H., International Health Board, 61 Broadway, New York, N.Y. 
Dusham, E. H., Department of Zoology, Pennsylvania State College, State 
College, Pa. 
Eisenberg, A. A., Brownsville and East New York Hospital, Rockaway Park- 
way and Avenue A., New York, N.Y. 
Enders, H. E., 249 Littleton Street, West Lafayette, Ind. 
Essex, Hiram E., Natural History Hall, Urbana, Ill. 
Ewing, H. E., U. S. National Museum, Washington, D.C. 
Faust, E. C., Peking Union Medical College, Peking, China. 
Fisher, Anna B., 5817 Kenwood Avenue, Chicago, Ill. 
Flickwir, A. H., Health Department, Houston, Tex. 
Flynn, Helen B., 710 W. Garfield Boulevard, Chicago, Ill. 
Ford, J. J., Villanova College, Villanova, Pa. 
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Freeborn, S. B., University Farm, Davis, Calif. 
Freinmuth, Emil, Department of Zoology, University of Kansas, Lawrence, Kan. 
Furrow, C. L., University of Kansas, Lawrence, Kan. 
Giesen, John, Marquette University, Milwaukee, Wis. 
Giordano, A. S., South Bend Medical Laboratory, South Bend, Ind. 
Graham, John G., University, Ala. 
Grant, J. B., Peking Union Medical College, Peking, China. 
Greene, C. T., U. S. National Museum, Washington, D.C. 
Grill, John, Marquette University, School of Medicine, Milwaukee, Wis. 
Gritz, Gladys, Department of Zoology, University of Kansas, Lawrence, Kan. 
Guberlet, J. E., Department of Zoology, University of Washington, Seattle, Wash. 
Haber, Vernon R., Department of Zoology, Pennsylvania State College, State 
College, Pa. 
Hadley, F'. B., College of Agriculture, University of Wisconsin, Madison, Wis. 
Hadwen, Seymour, University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 
Hall, D. G., Botany and Zoology Building, Ohio State University, Columbus, O. 
Hall, Fred J., 139 W. Gilman Street, Madison, Wis. 
Hall, M. C., Zoological Division, Bureau of Animal Industry, Washington, D.C. 
Hall, R. P., The Rice Institute, Houston, Tex. 
Hall, Virginia M., Department of Zoology, University of California, Berke- 
ley, Calif. 
Halliday, C. H., State Board of Health, San Francisco, Calif. 
Hamlin, J. C., Dried Fruit Laboratory, Fresno, Calif. 
Hanawalt, F. A., Otterbein College, Westerville, O. 
Hannum, C. A., Department of Zoology, University of Washington, Seattle, Wash. 
Harned, R. W., Agricultural and Mechanical College, Miss. 
Harper, J., U. S. Naval Medical School, Washington, D.C. 
Hartman, Ernest, 615 N. Wolfe Street, Baltimore, Md. 
Hassall, A., Zoological Division, Bureau of Animal Industry, Washington, D.C. 
Haughwout, Frank G., Bureau of Science, Manila, P.I. 
Hathaway, E. S., Zoological Laboratory, University of Wisconsin, Madison, Wis. 
Hausheer, W. C., International Health Board, 61 Broadway, New York, N.Y. 
Hayden, H. E., Jr., University of Richmond, Richmond, Va. 
Hegner, R. W., School of Hygiene and Public Health, Johns Hopkins University, 
Baltimore, Md. 
Herms, W. B., College of Agriculture, University of California, Berkeley, Calif. 
Herrick, C. A., 615 N. Wolfe Street, Baltimore, Md. 
Hess, Walter N., Department of Zoology, De Pauw University, Greencastle, Ind. 
Hetherington, D. C., Medical School, Johns Hopkins University, Baltimore, Md. 
Hobbs, J., 615 N. Wolfe Street, Baltimore, Md. 
Hoeppli, R., Institut fur Schiffs-u. Tropenhygiene, Hamburg, Germany. 
Hoffman, W. A., 615 N. Wolfe Street, Baltimore, Md. 
Hoffmann, W. H., Covadonga Hospital, Habana, Cuba. 
Hoffmann, G. L., 216 Jenkins Arcade, Pittsburgh, Pa. 
Hopkins, Rev. M. A., Villanova College, Villanova, Pa. 
Howland, J. B., 615 N. Wolfe Street, Baltimore, Md. 
Huff, C. G., 615 N. Wolfe Street, Baltimore, Md. 
Hungerford, H. B., University of Kansas, Lawrence, Kan. 
Hunter, George W., III. Natural History Hall, Urbana, Ill. 
Hurst, C. T., Department of Zoology, University of California, Berkeley, Calif. 
Jacocks, W. P., International Health Board, 61 Broadway, New York, N.Y. 
Jewell, Minna E., Kansas State Agricultural College, Manhattan, Kan. 
Janney, John H., Commissao Rockefeller, Caixa Postal 49, Rio de Janeiro, Brazil. 
Johnson, F. B., Laboratory of Clinical Pathology, Medical College, Charles- 
ton, S.C. 
Johnson, J. C., Western State College, Gunnison, Colo. 
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Kamm, Minnie Watson, 4364 Lakewood Boulevard, Detroit, Mich. 
Kaupp, B. F., State College of Agriculture and Engineering, State College Sta- 
tion, Raleigh, N.C. 
Kessel, J. F., Peking Union Medical College, Peking, China. 
Kincaid, Trevor, Department of Zoology, University of Washington, Seattle, Wash. 
King, W. V., Bureau of Entomology, Mound, La. 
Kinsley, A. T., New Centre Building, 15th Street and Troost Avenue, Kansas 
City, Mo. 
Kirby-Smith, J. L., 500 Professional Building, Jacksonville, Fla. 
Knowlton, G. F., Botany and Zoology Bldg., Ohio State University, Columbus, O. 
Kofoid, C. A., Department of Zoology, University of California, Berkeley, Calif. 
Kohler, F. M., Department of Biology, Capital University, Bexley, Columbus, O. 
Krecker, F. H., Botany and Zoology Bldg., Ohio State University, Columbus, O. 
Krumsick, Victoria, 622 N. 17th Street, Fort Smith, Ark. 
Krumbhaar, E. B., Philadelphia General Hospital, Philadelphia, Pa. 
Kudo, R., Department of Zoology, University of Illinois, Urbana, Ill. 
Laake, E. W., Box 208, Dallas, Tex. 
Lange, Mathilde M., Wheaton College, Norton, Mass. 
Larson, Mary E., University of Kansas, Lawrence, Kan. 
La Rue, G. R., Department of Zoology, University of Michigan, Ann Arbor, Mich. 
Latham, V. A., 1644 Morse Avenue, Chicago, Ill. 
Lineburg, Bruce, Lake Forest College, Lake Forest, Ill. 
Linton, Edwin, Medical Department, University of Georgia, Augusta, Ga. 
List, G. N., State Agricultural College, Fort Collins, Colo. 
Liu, C. L., New York State College of Agriculture, Ithaca, N.Y. 
Lynch, James E., Department of Zoology, University of California, Berkeley, Calif. 
Lynch, K. M., 4105 Live Oak Street, Dallas, Tex. 
Lyon, M. W., 214 La Porte Avenue, South Bend, Ind. 
MacDougall, Mary Stewart, Agnes Scott College, Decatur, Ga. 
MacFall, C. M., 1208 West Main Street, Charlottesville, Va. 
MacNeal, W. J., 82 Rockrose Place, Forest Hills, N.Y. 
McBride, O. C., P. 0. Box 491, Orlando, Fla. 
McCloskey, W. T., Hygienic Laboratory, Washington, D.C. 
McCulloch, Irene, University of Southern California, Los Angeles, Calif. 
McFarland, Joseph, School of Medicine, University of Pennsylvania, Phila- 
delphia, Pa. 
McIntosh, Allen, University Farm, St. Paul, Minn. 
Magath, T. B., Mayo Clinic, Rochester, Minn. 
Manalang, C., Zamboanga Central Laboratory, Zamboanga, P.I. 
Mann, W. M., U. S. National Museum, Washington, D.C. 
Manter, H. W., Louisiana State University, Baton Rouge, La. 
Mark, E. L., Museum for Comparative Zoology, Cambridge, Mass. 
Martin, H. M., College of Agriculture, University of Nebraska, Lincoln, Neb. 
Martin, L. H., Texas State Board of Health, Austin, Tex. 
Matheson, Robert, Department of Entomology, Cornell University, Ithaca, N.Y. 
Matthies, Mabel M., Kesner Building, 5 N. Wabash Avenue, Chicago, Ill. 
May, H. G., Rhode Island State College, Kingston, R.I. 
Mayhew, R. L., Des Moines University, Des Moines, Ia. 
Meleney, H. E., Peking Union Medical College, Peking, China. 
Menge, Edward J., Marquette University, Milwaukee, Wis. 
Meserve, F. G., Grand Island College, Grand Island, Neb. 
Metcalf, M. M., National Research Council, B and 21st Streets, Washington, D.C. 
Middleton, A. R., Department of Biology, University of Louisville, Louisville, Ky. 
Miller, H. M., Jr., Washington University, St. Louis, Mo. 
Miller, Trelford S., 146 W. 54th Street, New York, N.Y. 
Mills, R. G., University of Colorado Medical School, Denver, Colo. 
Miloslavich, E. L., Marquette University School of Medicine, Milwaukee, Wis.. 
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Moore, Emmeline, Conservation Commission, Albany, N.Y. 
Moore, J. Percy, Zoological Laboratory, University of Pennsylvania, Phila- 
delphia, Pa. 
Morency, H. L., Michigan Agricultural College, East Lansing, Mich. 
Mugrage, E. R., University of Colorado Medical School, Denver, Colo. 
Muller, Justus F., Department of Zoology, University of Illinois, Urbana, Ill. 
Nelson, T. C., Department of Zoology, Rutgers University, New Brunswick, N.J. 
Nighbert, E. M., P. 0. Box 156, Queen City, Mo. 
Noland, Lowell E., University of Wisconsin, Madison, Wis. 
O'Conner, F. W., Rockefeller Foundation, 61 Broadway, New York, N.Y. 
Odell, T. T., Hobart College, Geneva, N.Y. 
Orleman, Mabelle B., Hygienic Laboratory, Washington, D.C. 
O'Roke, E. C., South Dakota State College, Brookings, S.D. 
Osborn, Herbert, Ohio State University, Columbus, O. 
Osborn, H. S., Hamlin University, St. Paul, Minn. 
Payne, Florence King, International Health Board, 61 Broadway, New York, N.Y. 
Payne, George C., International Health Board, 61 Broadway, New York, N.Y. 
Patman, Mrs. D. C., Uvalde, Tex. 
Pearse, A. S., Department of Zoology, University of Wisconsin, Madison, Wis. 
Perdue, E. M., 45 A. E. 32nd Street, Kansas City, Mo. 
Pessoa, S. B., Institute of Hygiene, Medical School, Sao Paulo, Brazil. 
Peter, W. W., Council on Health Education, 23 Yuen Ming Yuen Road, 
Shanghai, China. 
Pfender, C. A., 1816 N. Street, N. W., Washington, D.C. 
Parker, R. R., Hamilton, Mont. 
Pickens, A. L., Furman University, Greenville, S.C. 
Pratt, H. S., Haverford College, Haverford, Pa. 
Presson, V. G., Santa Ana, Orange County, Calif. 
Price, E. W., School of Veterinary Medicine, Agricultural and Mechanical 
College, College Station, Tex. 
Pryor, J. C., Navy Medical School, Washington, D.C. 
Quick, Mary E., 4520 14th Street, N.W., Washington, D.C. 
Raffensperger, H. B., 1749 W. Pershing Road, Chicago, Ill. 
Ransom, B. H., Zoological Division, Bureau of Animal Industry, Washing- 
ton, D. C. (Deceased.) 
Reynolds, B. D., University of Virginia, University, Va. 
Rhodes, Robert C., Emory University, Atlanta, Ga. 
Rietz, J. H., 154 W. 6th Avenue, Columbus, Ohio. 
Riley, W. A., Department of Animal Biology, University of Minnesota, Minne- 
apolis, Minn. 
Rivas, D.de, School of Medicine, University of Pennsylvania, Philadelphia, Pa. 
Rowan, Wm.. University of Alberta, Edmonton, Alberta, Canada. 
Root, F. M., School of Hygiene and Public Health, Johns Hopkins University. 
Rumbold, Dean W., 139 W. Gilman Street, Madison, Wis. 
Russell, Paul F., Malacca, Straits Settlements. 
Sanders, D. A., Agricultural Experiment Station, University of Florida, 
Gainesville, Fla. 
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NINETIETH TO NINETY-SECOND MEETING 
The ninetieth meeting was held in the School of Hygiene and Public Health 
at Baltimore, on Nov. 21, 1925. 
Dr. S. L. Hung presented a note on the pathology of whipworm infestation 
in dogs. 
Mr. H. WV. Brown presented a note on a new cercaria from Planorbis, 
resembling a schistosome cercaria, collected at Douglas Lake, Mich. 
Dr. Cram read a communication from Dr. E. C. Faust on Loxotrema 
preoccupied. 
Mr. Austin M. Andrews presented the following note on the thermal death 
point of Trichomonas: The thermal death-point, that is the lowest temperature 
at which all organisms were killed after an exposure of ten minutes, is 49? C. 
for the following trichomonad flagellates in culture: Pentatrichomonoas ardin- 
delteili from man (five anterior flagella), Trichomonas hominis from man (four 
anterior flagella), T. muris from rats, T. cuniculi from rabbits, T. sp. from 
monkeys, T. gallinarum from fowls, and T. flagelliphora from guinea-pigs. The 
following species of trichomonad flagellates survived strict anaerobic cultural 
conditions: Pentatrichornonas ardin-delteili, T. hominis, T. cuniculi, T. muris, 
and T. sp. from the monkey. 
Dr. Benjamin Schwartz presented the following note: Paraspidodera uncinata 
is the only metazoon parasite normally occurring in guinea-pigs. Its position 
in the family Heterakidae naturally suggested a direct life history which was 
actually demonstrated experimentally. The eggs are thick shelled and became 
embryonated in about 8 to 10 days in a one per cent solution of formalin. 
About a month after artificial infection of guinea-pigs, eggs were found in the 
feces. In a small series of experiments no evidence of a larval migration to the 
lungs was found as a result of direct examination of these organs within 8 days 
after experimental infection and as a result of watching infected guinea-pigs 
for symptoms of respiratory disturbances. Eight day old larvae (text fig. 1) 
appear to be confined to the large intestine. They are from about 1 to 1.4 mm. 
long by 0.054 mm. wide. The mouth is provided with three lips. The 
esophagus, which is about 225A long, is club-shaped. The nerve ring is located 
at a distance of about 133/u from the anterior extremity and the excretory pore 
is posterior to the nerve ring, being located at a distance of about 170ia from 
the anterior extremity. The tail which is from 71 to 100/L long ends in a slender 
terminal portion which curves dorsad. The sexes are not yet differentiated. In 
view of the fact that guinea-pigs are used extensively in experimental hel- 
minthology in connection with life history investigations, it is important to 
bear in mind the normal occurrence of P. uncinata in these animals in order to 
avoid confusing the early stages of these parasites with larvae of other 
nematodes that may develop as a result of experimental feeding. 
Dr. C. W. Stiles and Clara E. Baker presented the following "Note on 
Agamofilaria eiseni Ward, 1918": In connection with the preparation of the 
"Key-Catalogue of the Worms Reported for Man" an effort has been made to 
obtain specimens of Agamofilaria eiseni Ward. This specific name was based 
upon a supposed filaria mentioned in a communication by Dr. G. A. Eisen, 
Jan. 25, 1894, which he presented to the San Francisco Society of Ear, Eye, 
Nose and Throat Surgeons, and which dealt with a condition known as 
"Mal de Ojo," at San Jose del Cabo, Baja California, Mexico (See Amer. J. 
Ophthal., 1894, 111). Dr. Eisen writes us that his collections were lost in the 
San Francisco fire of 1916; accordingly, it is impossible to obtain any of the 
original material. 
Through the kindness of Mr. Frank W. Moore at La Paz, B. C., Mexico, we 
have been placed in communication with Dr. E. Fernandez of La Paz, with 
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whom we have had correspondence on the subject. Dr. Fernandez has lived 
in the territory in question for the past 32 years and he spent the years 1906 
and 1907 in San Jose del Cabo. He writes to the effect that he is unable to 
concur with the interpretation in regard to Agamofilaria eiseni. He raised a 
point which had already occured to us, namely, that if the human eye became 
fly-blown, as reported by Eisen, probably the eye would be eaten out by the 
fly larvae very promptly unless these insects were immediately eliminated, and 
he makes the suggestion that the structures observed might have been some 
inspissated pus which collected in the inner canthus of the eye; when this 
pus hardens and is removed it often brings with it a tail-like structure of pus 
that has been under the eyelid for a time and which looks very much like 
a larva. 
In the absence of definite specimens of Agamiofilaria eiseni from the type 
locality, Dr. Fernandez's interpretation is very suggestive and seems to place 
A. eiseni sub judice. In this general connection it is interesting to recall that 
on one occasion there was submitted to us for examination an object, several 
inches long, which had been interpreted as a new species of Filaria from the 
human urethra, but which when studied microscopically and in connection 
with the clinical history of the case proved to be a filiform clot probably of 
gonorrheal origin. 
Dr. M. C. Hall presented a note on a spurious parasite of an unusual sort. 
This specimen was collected by a man in the Bureau of Plant Industry at 
Washington, D. C. He found it in his poultry yard and gave it to Dr. N. A. 
Cobb, who turned it over to the writer. The specimen is about 15 cm. long, 
Fig. 1.-Paraspidodera uncinata. Anterior and posterior ends of a larva 
eight days old. 
about 2 mm. wide in the middle, and tapers towards the ends. It has the 
approximate form of a letter C, with slight sinuosities, is somewhat mottled, 
and on first sight suggests very strongly an ascarid which has been preserved 
in such a way as to retain the shape without distortion and with only a slight 
darkening in color. The specimen is broken near the middle and the break 
shows a solid smooth structure on the fracture. It appears to be a hairpin of 
some rubber-like composition. Presumably this hairpin has been subjected to 
the action of heat, possibly of hot dish-water, and has thus been warped out of 
its original shape. The specimen would serve admirably to illustrate the 
appearance of ascarids and suggests that some process for mummifying worm 
specimens might be devised which would be of value for museum and exhibition 
purposes. The specimen in question has been mounted as a dry watch-glass 
specimen on a cotton backing and could be used to demonstrate the appearance 
of ascarids almost as well as true ascarid specimens. 
Dr. E. B. Cram presented a note on larval tapeworms in the gizzard of a 
duck. During the postmortem examination of a pintail (Dafila acuta) from 
Montana, there were found, upon stripping off the horny lining of the gizzard, 
in the area between the two apertures of the gizzard, eight white worms, each 
lying in a U-shape curve. Instead of being spirurids as anticipated, they are 
apparently larval tapeworms. They are 8 to 10 mm. long, with a maximum 
width of about 120L. The head has a well-developed rostellum and there is a 
faint suggestion of suckers. Numerous large calcareous corpuscles are present 
throughout the whole length. There appears to be no definite external seg- 
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mentation but internally very numerous narrow segments. It is possible that 
this is a tapeworm which has developed considerably toward maturity but which 
would probably need another host to become adult. 
Mr. Ernest Hartman presented the following note: The evidence in the 
literature on the relative effectiveness against malaria of the four crystalizable 
cinchona alkaloids (quinine, quinidine, cinchonine and cinchonidine) is some- 
what indefinite and conflicting. In order to arrive at a better evaluation of 
these drugs it was decided to test each for its toxic effects on vertebrates and on 
Paramecia, for its solubility in red blood corpuscles, and for its action on 
bird malaria. Quinine is probably the most toxic for vertebrates. All four 
alkaloids were equally toxic to Paramecia when measured with an error of 10 
per cent. Dr. Shaw who is doing chemical work on this problem did not find 
a significant difference in solubility in red blood corpuscles. The effect on 
malaria is difficult to measure accurately because of the fluctuations in parasite 
number and the uncertainty of the course the infection will take in any given 
bird. The growth of the asexual form seems to be constant enough to make 
it possible to measure retardation in growth which is due to the drug given. 
Such an experiment is in progress. All four alkaloids have some effect on 
bird malaria although complete sterilization is not secured with large doses of 
any of them. The four alkaloids do not differ in effectiveness as much as has 
been believed by certain workers. All have a therapeutic use in malaria even 
though complete sterilization cannot be assured. 
The ninety-first meeting was held Dec. 19, 1925. 
Dr. E. B. Cram of the Zoological Division of the Bureau of Animal Industry 
was authorized to receive funds for the proposed Ransom Memorial. 
Dr. S. L. Hung presented a note on the pathology of Cooperia punctata. 
Dr. J. E. Shillinger presented a note on coccidiosis in chickens. In four 
out of twelve samples of chicken feces examined, cysts of Eimeria aviunm were 
found and in six samples smaller coccidial cysts, 16-18a long by 13-15t wide. 
The identity of the latter species has not been determined but the suggestion 
was made that it is probably a parasite of a wild bird. 
Dr. N. A. Cobb discussed and exhibited slides illustrating nemic spermato- 
genesis. 
Dr. C. W. Stiles emphasized the importance of recording common and 
scientific names of hosts in parasitological literature. 
Dr. W. W. Cort presented the following note on "Studies on the Holostome 
Cercariae of Douglas Lake, Michigan," by Cort and S. T. Brooks. That 
group of the forked-tailed cercariae with a pharynx and with long tail furci, 
has in the last few years been demonstrated to belong to the holostomes. These 
cercariae are very small and in most of the descriptions in the literature the 
details of structures are not sufficiently worked out to make specific identifica- 
tion possible. In the summer of 1925 while working at the University of 
Michigan Biological Station, we collected nine different species of holostome 
cercariae, seven of which were new. From the study of these forms we are 
able to emphasize the usefulness of certain characters, previously little used 
for specific differentiation. The activity of the cercariae after their escape 
from the snail host was found to be specific in the extent of movement and 
the position assumed when at rest in the water. The details of body spination 
when completely worked out with the highest power of the microscope usable 
on living material, gave at least five points which could be used for specific 
determination and on the basis of this character alone every one of our nine 
species could be distinguished from the others. The internal structure of the 
tail stem was found to be a very useful character especially in those with 
caudal bodies which had a characteristic number and arrangement. On this 
character alone some species can be recognized with the low power of the 
miscroscope. The conclusion is drawn that it is possible by carefully defining 
all the characters which can be studied to build up an absolutely characteristic 
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picture for each species of holostome cercariae and to suggest for each species 
a definite character complex which will make later identification fairly easy. 
Dr. N. R. Stoll presented a joint report with Dr. W. C. Hausheer, on the 
results of experiments comparing as to accuracy dilution egg counting with 
direct centrifugal floatation. Following certain modifications of Lane's method 
designed to increase its ova counting ability, the two technics were employed 
on aliquot portions of stirred fecal specimens, the exact weights of which were 
determined by analytical balance. The counts were thus easily corrected to 
an "eggs per gram" basis. The floatation counts being consistently lower than 
the dilution averages, the latter are used as the 100 per cent line, and direct 
centrifugal counts compared to them as standard. On 23 tubes, Lane's method 
demonstrated from 61 to 99 per cent with a mean of 81.4 ? 1.5 per cent. In 
another procedure, small tubes containing feces were counted by the dilution 
method, then titrated to neutrality and run through the Lane floatation technic. 
In eight such examinations the latter method demonstrated from 53 to 91 per 
cent with a mean of 76.3 ? 3.3 per cent. To secure these results over 40,000 
individual ova were counted. Inasmuch as neither method adds ova, dilution 
egg counting is adjudged the more accurate of the two technics. The investi- 
gation gave the opportunity of evaluating, also, certain articles in the literature 
which have touched upon the accuracy of these two methods. 
Dr. E. A. Chapin presented the following notes: On the synonymy of 
Megalodiscus ranophilus Millzner 1924. A supposedly new species of trematode 
was described by Millzner under the name of Megalodiscus ranophilus, in 
Univ. California Publ. Zool., 26, p. 228, figs. 1-2 (1924). A study of the 
description and figures indicates that the author has redescribed the species 
Diplodiscus temporatus Staff. 1905. 
In discussion, Dr. Cort indicated his acceptance of the view expressed by 
Dr. Chapin and further stated that he considered the characters upon which the 
genus Megalodiscus Chandler is based to be insufficient and that this genus 
should sink in favor of Diplodiscus Dies. 
On the presence of Linguatula serrata Froel. in the Caribou. Mr. O. J. 
Murie, of the Bureau of Biological Survey, has collected a single adult specimen 
of Linguatula serrata Froel. from the nasal passage of Rangifer granti, from 
Unimak Island, Alaska, May, 1925. The specimen has been entered in the 
helminthological collection of the U. S. Nat. Mus. under the number 26650. 
While the species is normally parasitic in the dog, Canis familiaris, the adult 
stage has been collected from various mammals other than carnivores, including 
Equus ccballus, E. asinus, Ozis aries and Capra hircus. 
The ninety-second meeting was held on Jan. 16, 1926. 
Dr. H. E. Ewing presented a report on myiasis of the box turtle (Terrapene 
carolina) due to larvae suggestive of Sarcophaga carolina. An absolute deter- 
mination of the larva was impossible because only the last instars of this 
species are known. 
Dr. C. W. Stiles reported two new cases of pseudoparasitism in man due to 
pulp cells of citrous fruit. Dr. Stiles also reported that he had received 
authentic information that the next International Zoological Congress would be 
held in Budapest, Hungary, probably early in September, 1927. 
Dr. E. B. Cram presented the following note on new records of nematodes 
of birds. The identification of the following nematodes by the present writer, 
appears to be the first on record from the respective hosts. Collected by the 
present writer: Dispharynx spiralis from the turkey, Meleagris gallopavo, from 
Churchton, Md. Collected by Dr. Allen of Cornell University and sent to the 
Zoological Division of the Bureau of Animal Industry for identification: Echiinuria 
uncinata from the black duck, Anas rubripes; Contracaecum inicropapillatiiu 
from the goldeneye, Glaucionetta clangula; Contracaecumn sp., a single male 
specimen, specific identification being impossible because of broken spicules, 
from the ruffed grouse, Bonasa umlbellus. This finding is of interest in that the 
usual hosts of nematodes of this genus are water birds and it has been thought 
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that an intermediate host such as a fish was necessary in the life history of the 
parasite. Dispharynx spiralis and Thominix annulata from Bonasa umbellus. 
It is apparent from the examination of specimens from various localities 
(New England, New York and Michigan) that Bonacsa 1uibellus commonly 
harbors Ascaridia lineata, the species that is common in chickens in this country. 
The present writer identified specimens as probably of this species, for Dr. 
Gross of Bowdoin College and they were reported by him as this species, with 
query. Examination of material subsequently collected removes the doubt as 
to the identity of the nematode. 
Dr. E. A. Chapin presented the following note on the Heterophyidae: In 
working over the genera of the trematode family Heterophyidae certain facts 
have been ascertained which are offered here in advance of a more extended 
paper. Macroorchis Ando 1919, type species M. spinulosus Ando 1919, not 
previously assigned to family should be placed in the Heterophyidae. An 
undescribed genus which will be described and named at a later date agrees 
with Macroorchis in having the testes located outside the intestinal ceca; in 
other respects the unnamed genus is typically Heterophyid. Stamnosoma Tanabe 
1922 appears to be inseparable from Centrocestus Looss 1899. Staiinosoma 
formosanurn Nishigori 1924, the description of which is not available to me 
should be compared with Centrocestus cuspidatus var. caninus Leiper 1913. 
Both types are from the island of Formosa. 
Dr. G. Steiner presented the following notes: Remarks on the parasites of 
Mermithids.-Fungi belonging to the Saprolegniaceae and Chytridinae are 
frequently found in Mermithids, in fresh-water as well as in soil forms. They 
are rather deterimental to the breeding and rearing of Mermithids. The only 
animal parasites observed so far seem to belong to the Actinomyxida (Cnido- 
sporida). These were known to be present only in Oligochaetes and Sipulun- 
culids. Two apparently new species were seen in a species of Agamermis and 
of Pseudomermis. Sketches of the amphids of Seuratrella asiatica (Steiner) 
were exhibited and the more detailed structure of these organs explained. Not 
only is an exterior spiral groove present as in most Cyatholaimini, but also a 
broad and long interior pouch. At its proximal base the nerve surrounded with 
a glandular structure enters and ends in a number of terminals which extend 
into the lumen of the pouch. The exterior spiral groove may therefore serve as 
a retainer for the secretion of the amphidial gland, which reacts to the chemical 
stimuli from without. In spite of this spiral structure this amphid does not 
fundamentally differ from the typical amphid found in other nemas. 
BENJAMIN SCHWARTZ, Secretary. 
NEW HUMAN PARASITES 
Entamoeba dispar Brumpt, 1925.-Although this species is morphologically 
indistinguishable from Entamoeba dysenttriac it is nonpathogenic to man and 
only slightly pathogenic to the cat in which animal there is no cross immuniza- 
tion between E. dysenteriae and E. dispar. At low temperatures E. dispar 
appears rounded, vacuolated and exhibits no visible ectoplasm and nuclei. At 
37? C. it protrudes and retracts pseudopodia very rapidly. It does not contain 
erythrocytes in its vacuoles. The cyst contains four nuclei. This amoeba is of 
common occurrence in the intestine of man in temperate climates.-(Presse 
medicale, no. 89, Nov., 1925, p. 1481). 
CORRESPONDENCE 
To to Editor Journal of Parasitology: 
Sir:-The news of the tragic death of Dr. S. T. Darling, the eminent 
American malariologist, is fresh in the minds of many of your readers. It will 
be recalled that the fatal motor accident resulting in his death and that of two 
other members of the party, occurred in Syria, in May, 1925, where Dr. Darling, 
as a member of the Malaria Commission of the Health Organization of the 
League of Nations, was studying local malaria conditions. 
The Health Committee of the League of Nations during its last session 
adopted the following resolution which has since received the approbation of 
the Council of the League: 
"The Health Committee, wishing to honor and perpetuate the memory of 
Dr. Darling, decides to collect by private subscription a capital fund, the 
interest on which will be expended on a prize to be awarded periodically. 
This will be known as 'The Darling Prize.' 
"The prize (a medal or other award) will be awarded by the Malaria 
Commission of the League of Nations to the scientist who, in its opinion, 
has carried out recent distinguished research work on a subject connected 
with malaria which comes within the general scope of the Commission's 
investigations." 
Should any of your readers desire to be associated with this attempt of the 
Health Organization of the League of Nations to honour the memory of a 
distinguished American colleague by subscribing to the fund, I would ask that 
their contributions be sent to the Director of the Health Section, League of 
Nations, Geneva, Switzerland. 
Contributions will be acknowledged individually and all subscribers will 
be given, in due course, full information as to the regulations governing the 
periodic award of the prize and the administration of the funds. 
I am, sir, yours faithfully. 
TH. MADSEN 
President of the Health Committee 
League of Nations Health Committee, Copenhagen, Denmark 
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"The prize (a medal or other award) will be awarded by the Malaria 
Commission of the League of Nations to the scientist who, in its opinion, 
has carried out recent distinguished research work on a subject connected 
with malaria which comes within the general scope of the Commission's 
investigations." 
Should any of your readers desire to be associated with this attempt of the 
Health Organization of the League of Nations to honour the memory of a 
distinguished American colleague by subscribing to the fund, I would ask that 
their contributions be sent to the Director of the Health Section, League of 
Nations, Geneva, Switzerland. 
Contributions will be acknowledged individually and all subscribers will 
be given, in due course, full information as to the regulations governing the 
periodic award of the prize and the administration of the funds. 
I am, sir, yours faithfully. 
TH. MADSEN 
President of the Health Committee 
League of Nations Health Committee, Copenhagen, Denmark 
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